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ADVERTISEMENT. 


This memoir Rives the results of an investigation relative to 
the structnre of a group of small and little-known Gasteropoda, 
which Dr. Stiinpsor has undertaken with a view to their classifi- 
cation, and arrangement in the museum of the Institution. It 
is thought that these results may also be useful in the arrange, 
mcut of other collections of this group of Mollusks. 

JOSEPH HENRY, 

Secretary S. I. 

Smithsosiax Isstttctiox, 

Washixgtox, August 30, 1864. 
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INTRODUCTORY REMARKS. 

Abounding in’the fresh waters of North America, and in some 
instances upon laud contiguous to fresh water, there ace to be 
found species of minute shells resembling the Vivipari in form, 
but differing from them in the spiral form of the operculum. 
Some of these shells have been erroneously referred to the genera 
Paludina, Melania, Lepton'*, and Cyclontoma. To others the 
generic names Amnicola, 1’omatiopsis, Sonmtogyrus, and Chilo- 
cyclus have lieen applied. They must all, I believe, lie referred 
to the extensive family Rissoid.*, a group of gasteropods re- 
markable for their small size, which are very generally distributed 
throughout the globe, and arc very uuiuerous in the sea, as well 
as in fresh waters. 

The Rissoidie were very properly separated as a family from 
the Littorinid® by II. & A. Adams,' but the characters given by 
these naturalists arc not entirely satisfactory. The character 
" rostrum more or less adnate, below, to the fore-part of the foot,” 
is not a constant or general one, and some of the others given by 
them are only partially distinctive, and can scarcely be relied 
upon for the discrimination of families. The true distinction 
between this group and the Littorinid® is found in the shape and 
position of the teeth on the lingual ribbon. 

The Messrs. Adams include in their family Rissoidie the genera 
Jlinsoina, Riesoa, Aleania, Onoba, Jlarleeia, Ceratia, Setia, Cin- 
gula, Hydrubia, Skenea, and Amnicola. These are all probably 
true Rissoids with the exception of Barlet ia, which belongs to 


Genera of Recent Mollusca, I, 327. 

May, 1885. ( 1 ) 
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a distinct family. But- there arc several genera to be added 
to this list, wh^ch will be named further on in this paper. It 
may now be mentioned, however, that Lithoglyphvx and Pdhi- 
dextrina, placed by the Messrs. Adams in the Littorinidfe, must 
bo included here, since they have the lingual dentition of the 
Rissoidse, the characteristic of which, as show* by Troschel, 
consists in the presence of basal denticles on the rhachidian tooth. 
"We also add Itythinella of Moquin-Tandon, usually considered 
as synonymous with Hydrubia, or with Amnicola, but sufficiently 
distinct. And the genus Pyrgula of Christofori & Jan, found 
in the streams of Switzerland, probably also belongs bere, although 
hitherto referred by most authors to the Melaniidm . 1 The same 
may be said of Tricula, Benson, found in the rivers of India. 
A. Adams has also added Fenella. ‘The probabilities of the 
genera Cecina and Blanfordia, A. Ad., and Cremnobaiex, Blan- 
ford, also belonging here, will be discussed further on. 

Troschel* suggests the inclusion in the family of his groups 
“ Bythiniie, Lithoglyphi, and perhaps Truncatcllie,” which would 
require the addition of the genera Bylhinia, Stenothyra, Axxi- 
minea, Tomichia, and Truncatella. The two first named are 
rightly, I think, here placed, in view of the structure of the 
male organ and the lingual teeth ; but Asximinca differs con- 
spicuously in the position of the eyes, and Tomichia and Trunca- 
tella both in the position of the eyes and in the structure of the 
breathing organs.* Gray* includes in the family only three genera, 
Bixsoina, Bixsoa, and Slcenea ; — Lithoglyphux, Hydrobia, and 
Amnicola being by him wrongly placed in the Littorinida:. 

The following is offered as an amended character of the family 
Rissohhc, which will serve to distinguish it from the groups allied 
to it, or with which it has l>ccn confouhdcd, as the Littorinida:, 
Viviparida:, Truncatellidte, Melaniidm, Yalvatidse, etc. : — 

1 Bonrgnign.lt has already recognised the affinity of Pyrgula to Hydrobia, 
although he incorrectly places hotli these genera in the Vivfparidse (Gue- 
rin's “Revue et Magasin de Zoologie [2], XIII (1801), p. 52,1). 

* Gebiss der Schnecken, 1, 100. 

* It may also he remarked that the dentition of the Truncatella group 
is characterized hy the presence of a transverse, continuous, dentated plate 
beneath the cusp on the rhachidian tooth, which occnrs in none of the 
Rissoidie.* 

Guide to the Systematic Distr. of Molluscs, etc., I, 96. 
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Tentacles elongated, with the eyes at their outer bases. Verge 
(male organ) exserted, situated on the back ft a considerable 
distance behind the right tentacle. Gills both pallial ; the right 
or principal one usually rather short and broad, and composed 
of few lamina', which are much broader than high. Foot oblong, 
truncate before, rounded or pointed behind. Operculigerous lobe 
well developed. Operculum horny or partly shelly, spiral or con- 
centric. Lingual teeth 3. 1. 3 ; the rows being more transverse 
and less arcuated than in the Littorinidse. Khnchidian tooth 
broader than long, and armed with basal denticles (so called by 
Troschel) on each side, which may be either on the basal margin, 
or on tho anterior surface of the tooth above the base ; cusp 
recurved and denticulated. Intermediate tooth more or less 
hatchet-shaped, linving a - handle-like process (peduncle) project- 
ing outwardly from the base of the broad body which is denticu- 
lated at the upper margin. Lateral teeth generally slender and 
armed with numerous minute denticles at their superior margins. 
Shell small, spiral, turreted or depressed, often more or less nm- 
bilicatcd ; aperture more or less rounded, never truly channelled 
in front ; peritreme continuous. Station in fresh, brackish, or 
sen water, rarely on land. Distribution mundane. 

The family Kissoidtc, as now circumscribed, notwithstanding 
their agreement among themselves in all characters which are of 
importance for the discrimination of the family, yet present snch 
considerable differences in minor details, that they are found to 
arrange themselves naturally into several distinct groups, or sub- 
families. We find genera in which the shell is turreted and 
elongated, and others in which it is globular or depressed ; some 
in which the verge is bifid, and others in which it is simple ; some 
which have long proboscidiform snouts, and others with extremely 
short ones ; some with lateral sinuses in the foot, and others with- 
out them ; some with the foot produced anteriorly, and others 
having it shorter than the snout ; some with a cirriform appendage 
to the operculigerous lobe, and others without ; some with a spiral, 
others with a concentric operculum ; and these differences are in 
some cases coincident with the great diversity in station and 
habits which wo observe among these little snails. As already 
noticed, they inhabit the greatest possible variety of station, some 
of the genera being marine, and living even at great depths in the 
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ocean, while others live iu brackish water, many in fresh water, 
and one, at least, habitually on land. 

Upon these grounds I would suggest the division of the family 
into the following subfamilies, nsiug the characters of the soft 
parts, as well as those of the shell and operculnm : — 

Bythiniin/E, with an ovate shell, a concentric operculum which 
is calcareous within, and with cervical lobes. They are compara- 
tively large. Fresh water. Genus Bythinia, 1 Gray. 

R188OININ.S, with an ovate or turreted shell, and a thick, corne- 
ous, subspiral operculum provided with an internal process (articu- 
lated). Size small. Marine. Genus Rissoina, D’Orb. 

Rissoin.e, with an ovate or elongated shell, and a subspiral 
operculum not provided with a process. Foot without lateral 
sinuses. Rhnchidian tooth of the lingual ribbon with the basal 
teeth on the inferior margin. Size small. Marine. Genera Rissoa, 
Frem., Cingula, Flcm., Albania, Risso, Onoba, II. & A. Ad., 
Setia, H. & A. Ad., Ceratia, H.- & A. Ad. t Fenella, A. Ad. 

Skeneinjk, with a depressed, almost discoidal shell, and a 
corneous, paucispiral* operculum. Minute. Marine. Genus 
Skenea, Flem. 

II YDRomiN.E, with shell and operculum and foot like those of 
the Rissoime, but with the rhachidian tooth of the lingual ribbon 
having the basal teeth on the anterior surface, behind the lateral 
margins. Size variable; some are minute, some as large as 
Bythini®, Living in fresh or brackish water. Genera Hydrobia,’ 
Hartm., Littorinella, Brann, Amnicola, Gould & Raid., Bythi- 
nella , 4 Moq.-Tand., Stenothyraf Benson, Tricula, Benson, Pyr- 
gula, Christ. & Jan., Pahidestrina, D’Orb., Tryonia, Stm., 
Polamopyrgus, Stm., Lithoghjphus, Mublfeldt, Fluminicola, 
Stm., Gillia, Stm., Somatogyrus, Gill, Cochliopa, Stm. 

PomatiopsiN/E, with the shell and operculum as in the Ris- 
soin®. Foot with lateral sinuses. Size small. Amphibious. 
Genus PonuUiopsis,’ Tryon. 

1 Syn. Fiona, Moq.-Tand. 

* According to tho terminology of Woodward, the operculum of Skenea 
would be mnltispiral, and that of the Rissoinee, etc. pauoispiral. 

1 Syn. PalmlintUa, Lorfcn (not Pfeiffer), and Littorinida, Eyd. & Soul. 

4 Syn. Leaehia, Risso (not Lesueur), Microna, Ziegler. 

4 Syu. Nrmatura , Benson. 

8 Syn. Chilocyclus , Gill. 
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The above mentioned characters may be tabulated as follows : — 

A. Operculum concentric Bytbikiixa. 

B. Operculum spiral. 

a. Operculum pauci. spiral Skenhis.s. 

b. Operculum subspiral. 

1. Operculum with an internal process . . Rissoisisat. 

2. Operculum without an internal process. 

* Foot without lateral sinuses. 

f Rhachidian tooth of the lingual ribbon 
with the basal denticles on the info* 

rior margin Rissouijl 

ft Rhachidian tooth of the lingual ribbon 
with the basal denticles on the ante- 
rior surface behind the lateral mar- 
gins Hydrobiisa. 

a* Foot with lateral sinuses .... Pohatiopsiita. 

It is with the two subfamilies last mentioned that we have to do 
in the present paper : the Hydrobiin® and Pomatiopsin®. 

I adopt, for several reasons, the name Hydrobiime for the 
first of these subfamilies in preference to that of Amnicolina*. 
proposed by Mr. Gill* for a part of the group, to which some Poma- 
tiopsine were added. First, because the group was first indicated 
by Troschel,* under the. name Hydrobice ; next, because the first 
genus of the subfamily ever described was called Hydrobia ; and 
lastly, because the name Amnicolinte is not universally applicable, 
since these animals are not all inhabitants of rivers, or even of 
fresh-water, some of them living in shallow inlets of the sea. The 
name Hydrobiinse is in every respect appropriate. 

J. I). W. Hartmann was the first to separate these little snails 
from the old heterogeneous group called Paludina. According 
do Hemnannsen* he published the genus Hydrobia in 1821, in 
Sturm’s “ Fauna Deutschlands,” Abth. A' I, Heft 5, p. 4G. I have 
been unable to find and consult this work for the purpose of ascer- 
taining the type of the genns, but the author doubtless intended 
to include in it both fresh-water and marine forms, certainly fresh- 
water ones, as he again used the generic name (fide Herrmann- 
sen) in a treatise on the land and fresh-water shells of Switzer- 
land, in Steiumullcr’s “ Neue Alpina,” I, 258. Moquin-Tandon 1 * 3 4 

1 Proo. Acad. Nat. Sci. Philad., 1863, p. 34. 

* Gebiss der Schneoken, I, 106 (1857). 

3 Iud. Generum Malacozoorum, I, 545. 

* Hist. Nat. des Moll. ter. et fluv. de France, II, 514. 
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'Ays that ITartmnnn originally included but three species iif his 
genus, one of which was marine ; and rejects the name Hydrobia, 
“ because it had already been applied by Leach to a genus of in- 
sects.” But the name of the coleopteran genus is Hydrobiua, 
and sufficiently distinct to avoid confusion. Gray' gives the 
Turbo ulote of Pennant, a marine species, as the tyj>c of the 
genus Hydrobia, in which he is followed by Woodward* and H. 
& A. Adams.’ 1 shall therefore retain the name for the marine 
species (included in Itissoa by Forbes & Hanley) until, further 
bibliographical researches can be made. That the marine, or 
rather brackish-water forms truly belong to the same group with 
the fresh-water species — the Amnicol®, etc. — is evident from the 
character of their lingual dentition, which I have recently ex- 
amined in the Litlorinella minuta ( Cingula minuta, Gould) 
of the coast of Massachusetts. The other characters of this 
animal are also so similar to those of the fresh-water forms, both 
in shell and soft parts, that it would, if found in fresh water, l>e 
considered by many as an elongated Amnicola. The verge is 
simple ns in some of the fresh-water genera to be described below. 

In Sturm’s "Fauna Deutschlands,” Hartmann also published a 
second genus under the name of Lilboylyphus (the MSS. name 
of Muhlfeldt), which proves to belong to the Hydrobiinas, the 
type being the Paludina naticoides of Ferussac, found in the 
Danube. 

The small mollusks of the families Hydrobiinse and Pomnti- 
opsinaj are not only numerous, but greatly diversified in form, in 
the fresh waters of North America. They may be distinguished 
from all the rest of onr fluviatile gasteropods, with some groups 
of which they have often been confounded, by the presence of an 
external verge, coexistent with a corneous subspiral operculum. 

Like the Vivipari and Melatme, they have recently received 
considerable attention from American naturalists, particularly in 
respect to their classification, which has been attempted upon 
various grounds, but, ns it would seem, with indifferent success. 
In fact but little dependence can be placed upon the shell alone, 
in the systematic study of these groups ; the entire animal must 
be examined for the discovery of the most important characters. 

1 Turton’B Manual, 2d ed., 1840, pp. 87, 98. 

' Manual of the Molluscs, p. 137. 

a Genera of Recent Molluscs, I, 333. 

i 
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Having recently found some of these animals living in the 
District of Columbia, und received from my friends Messrs. 
Binney, Tryon, and others, numerous specimens preserved in 
spirits from other parts of the country, I have been able con- 
veniently to study their structure and habits, with the view of 
determining their relations to each other and to neighboring 
groups. Before giving the results of this study, it will be proper 
to review what has been already published upon the subject in 
this country. 1 

Mr. S. S. Haldeman and Dr. A. A. Gould were the first in this 
country to call attention to the generic distinctness of certain small 
shells previously referred to Paludina, to include which they pro- 
posed to estabfish a new genus, Amnicola. This genus was first 
published by the former gentleman in October, 1840, in a “ Supple- 
ment to a Monograph of the Limuiadcs,” p. 3, as follows : “Am- 
nicola, G. & H. Head proboscidiform ; shell like Paludina, 
opercule corneous and subspiral. ” No species was mentioned as 
the type, or even as an example. Dr. Gould, in his celebrated 
work, the “ Iuvertebruta of Massachusetts,” 1841, pages 228 and 
229, gave a much more detailed description, pointing out other 
important characters in which the genus is distinguished from 
Viviparug, such as the production of the rostrum beyond the 
foot, certain peculiarities in the habits of the animal, etc. He 
states that “ so far as observation has yet gone, the Amnicola is 
oviparous, while the true Paludina is ovo-viviparous and also 
remarks that the tentacles are “ frequently, if not always, unequal 
in length ; perhaps this is a sexual difference.” The difference 
in the length of the tentacles iB, however, purely accidental. Dr. 
Gould’s description of the -animal is excellent, though relating 

1 In some of the papers- referred to below I find allusions to a work by 
Mr. Binney. As an exonse for not herein referring to such a work, I can 
only say that I am unaware that Mr. B. has published anything whatever 
upon the -subject. I have, indeed, in common with some others interested 
in the subject, received certain printer's proof-sheets of a forthcoming work 
on the Amnicola-, Vivipari, etc., to be published by the Smithsonian Insti- 
tution. The distribution of these proofs, with the view of eliciting addi- 
tional information, speaks well for Mr, Binney ’a carefulness and strong 
desire tj perfect bis work ; but we should no more quote publicly his un- 
matured views, confidentially circulated in the form of proof, than we 
should a private letter. 
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only to those parts of the animal which are protruded from the 
shell in progression. 

Haldeman, in his “ Monograph of the genus Amnicola,” which 
forms part of his beautiful work on the fresh-water gasteropoda 
of North America, also gives a description of the animal, in which 
he adds nothing of importance to that of Dr. Qould, except short 
accounts of the gills and of the character of the ova, which do 
not accord with my own observations as detailed below. 

Dr. Lewis, in the “ Proceedings of the Boston Society of Natural 
History, ” Yol. VI 1 1, 1861, p. 255, gives a description of the so- 
called Amnicola lapidaria, stating that the soft parts of this 
species are “ identical in form with Melania,” and subsequently, 
in the "Proceedings of the Academy of Natural Sciences of 
Philadelphia” for 1862, p. 590, gives a more detailed account of 
the animal, and points out certain resemblances to Melania and 
Truncalella. llut, as has been elsewhere noticed, 1 its resem- 
blance to the Mclaninns is only a superficial one, and it is far 
removed from that group in the structure of its generative 
organs. To the Truncated® the species indeed shows a strong 
likeness in form and habits, which Dr. Lewis was the first to 
detect, although Say had indeed placed it in Cyclosloma. But 
its respiratory organs are of a different type, “ Amnicola ” lapi- 
daria being a true Ctenobranchiate, while the Truncated®, as 
far as known, are air-breuthitig mnllusks. 

In a paper pubdshed in the " Proceedings of the Academy of 
Natural Sciences of Philadelphia” for September, 1862, Mr. Tryon 
has elevated the group Amnicola to the rank of a family, under 
the name of Amuicolid®, but as this author has given no diagno- 
sis of the group thus proposed, we are ignorant of the grounds 
upon which he considered it distinct from the allied families already 
known and named. He mentions but a single genus, Amnicola, 
but proposes under it a subgenus, Pomatiopsie, for the elongated 
species, with A. lapidaria for an example. This species, how- 
ever, is not congeneric with the other elongated forms ; it being 
found upon examination to present structural peculiarities which 
separate it widely from all of the true Amnicol®. > 

The subject has since been investigated by my friend Prof. 
Theodore Gill, of the Smithsonian Institution, whose viovys arc 

• Am. Journ. of Science and Arts, [2] xxxvtil (1664) 60. 
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published in the same “Proceedings,” for the month of February, 
1863, in a paper entitled a “Systematic arrangement of the Mol- 
lusks of the family Viviparidse and others, inhabiting the United 
States,” which has great value as calling attention to the true 
generic characters of the shell in several groups hitherto little 
understood or not generally accepted. This naturalist first called 
attention to the general correlation of size with structure in the 
families he describes, lie agrees with Mr. Tryon in the separa- 
tion of the Amnicohe as a distinct family, Amnicolidm, to which 
he gives, however, a much greater extent, by including in it the 
European Byihinia, and the Bythinella of Moquin-Tandon, which 
genus he regards as identical with Amnicola proper. He thus 
follows Moquin-Tandon in approximating these two groups, which 
have been widely separated by others ; but, apparently recogniz- 
ing the value of the great difference in the form of their opercula, 
he proposes to place them in two distinct subfamilies, Bythinince 
and Anmicolinas. 1 In the latter group he includes three genera, 
Amnicola, G. & H., S omatogyrus, n. g., and Chilocyclns, n. g. 
The subgenus Pomaliopsis of Tryon he rejects as doubtful ; this 
group, however, in view of the characters of its type P. lapidaria, 
must be accepted, and Chilocyclns of Gill is synonymous with it. 

Mr. Gill gives a diagnosis of the proposed family “ Amnicolidae" 
as follows: — 

“ Family Amnicolidte (Tryon), Gill. Animal oval or elongated, 
completely retractile within its shell. Foot oval or rounded, 
generally narrow, and not continued in front of the rostrum. Jaws 
obsolete. Tentacles cylindrical setaceous, pointed, with the eyes 
sessile at their postoro-cxtcrnal bases. Branchiae in a single row, 
in the form of transverse folds, Romewhat dilated at the middle. 
Generative organs on the right side ; verge external, behind the 
tentacle, bifid and with unequal branches ; female orifice under 
the margin of the mantle, on the same side.”* 

The author states that his knowledge of the anatomical charac- 
ters is chiefly due to Moquin-Tandon, and it will he noticed that 
this is an exact translation of Moquin-Tamlon’s description of the 

1 Proc. Acad. Nat. Sci. Philad., 1863, p. 34. The presence of cervical 
lobes in Byihinia la another important point in which it differs from the 
Amnicolie, etc. 

* Proc. Acad. Nat. Sci. Philad., 1863, p. 35. 
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Boft parts of his genus Bythinia' (in which he includes not only 
the true Bythinia! but the Bythinellse also’), except in leaving out 
the expression “ it tortillon spiral,” in relation to the entire ani- 
mal, and in the substitution of the more nearly exact term “ Jaws 
obsolete” for “ MAehoires nulles.” The characters are used for 
the group originally founded upon our American Amnicola, on 
the assumption that our American species agreed therein with the 
Kuropenn forms studied by Moquin-Tundon. The diagnosis will 
not, however, apply to our American forms as a group. The foot 
is by no means “ narrow” in the greater part of our species. The 
jaws are not “obsolete;” — I have found them present and suffi- 
ciently well-developed in Amnicola porata and all others which 
have come under my observation.* The tentacles arc not “seta- 
ceous, pointed,” in Amnicola proper, but conspicuously of equal 
size throughout their length, and truncated at their extremity. 
Finally, the verge is not bifid in all of our species. 

Having eliminated these false characters, we can more easily 
determine whether these Amnicola!, and their allies, are entitled 
to rank as a family distinct from the Rissoidie, in which the 
typical forms were placed by H. & A. Adams. We find, however, 
no character left which will serve to -distinguish them, with the 
exception of “foot not continued in front of the rostrum.” But 
this character docs not seem to be of sufficient importance to 
indicate tho separation of the two groups as distinct families, 
when the agreement is so close in all other points. It is also a 
very uncertain character. In describing these animals, sufficient 
care has not been taken to mention their position or movement 
at the time the description is drawn up. Among the figures 
of Bissoae in the great work of Forbes and Hanley on the 
British Mollusca, we find some species represented with the head 
in advance of the foot, and others with the auterior extremity 
of the foot in advance of the head. On the other hand, I have 

1 Mollusqnes terrest. et fluv. de France, II, 514. 

* Moquin-Tandon’s rather unnatural approximation of these two groups 
seems to have been chiefly founded on the similarity of their generative 
organs, which are strikingly different from those of Viviparut, to which 
genns the Bythiniw were formerly referred. 

3 That they exist also in Byihinia, notwithstanding the statement to tho 
contrary by Moquin-Tandon, has been discovered by Trosohel (see “Gebiss 
dor Schnecken,” I, 162). Moquin-Tandon himself admits having found 
traces of them in Bythinella viridit (op. clt., II, 525). 
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often seen the auricles of the foot in A mnicola porata, in certain 
positions, protruded beyond the snout, although their normal po- 
sition is most certainly in the rear of the snout. Other distinctive 
marks, not mentioned by Mr. Gill, might he cited for the dis- 
crimination of the Amuicolte from the Rissoie, but none which, in 
my opinion, are of importance for family distinctions. The deep- 
water Kissoidse have generally a caudal filament arising from the 
[icsterior extremity of the opcrculigerous lobe, but the shallow- 
water species are for the most part destitute of this appendage, 
although so closely allied to the others that Forbes and Hauloy 
have not even generically separated them. The lingual dentition 
of the Amnicolie is of the same type with that of the llissote, 
the only essential difference being in the position of the basal 
denticles of the rbachidian tooth. There may be, indeed, charac- 
ters remaining to be discovered, which will serve to separate the 
two groups as distinct families, but certainly none have as yet 
been brought forward. 1 

To conclude the history of the writings of American naturalists 
on mollusks belonging to the subfamily Hydrobiinaa, the paper of 
Dr. Lewis in the “ Proceedings of the Boston Society of Natural 
History,” IX, 161, February, 1863, may be noticed. He has 
given a short description of the soft parts of Melania isogona, 
Say, whidh ho refers to Amnicola, as Dr. Lea had already done.* 

My own investigations into the characters of the small North 
American Gasteropoda usually referred to Amnicola, have led me 
to distinguish among them two distinct subfamilies, which have 

1 It may here be remarked that none of the authors quoted above have 
given us valid characters for the distinction of the Amnicola group from 
the Melanild®, In which family they are indeed included by Dr. Lea. Mr. 
Gill, in his Synopsis (loo. cit., p. 33), relies upon the obsolescence of the 
jaws (an error as shown above), the shape of the aperture, and the size 
of the shell ; hut neither of the last two characters wilt serve to distinguish 
our largest Amnicolime from certain Mndalite and Aucyloste. The same 
may be said of the continnous peritreme of the aperture of the shell of the 
Amnicotinse, the character usually relied upon by authors, although this 
latter has far more value than the others jnst mentioned. The real dif- 
ference between the two groups is found in the generative organs, the mate 
in the Melanians being destitute of an external verge. (See a paper “ on 
the structural characters of the so-called Melanians of North America,” in 
Silliman’s “American Journal of Science and Arts,” [2] XXXVIII, 41.) 

1 Tr. Am. Phil. Soc., IX, 16. 
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been already briefly alluded to, viz. (1) the Hydrobiince, charac- 
terized by their purely aquatic habits, gliding motion, and the 
smooth sides of tho foot, of which we find the genera Bythinella, 
Moq.-Tand., Amnicola, O. & H., Gillia, n. g., Somaloyyrus, Oill, 
and Fluminicola, n. g., in the fresh waters of the United States ; 
and (2) the Pomatiopsime, characterized by their terrestrial, or 
more properly amphibious, habits, stepping method of progression, 
and sinuated sides of the foot, with but one genus, Pomaiiopsu. 

I will now proceed to describe in detail such species of these 
two groups as have come under my observation, reserving the 
systematic diagnoses of the genera for the conclusion of the paper. 


L ON THE AMERICAN FRESH-WATER HYDR0BHN& 

The considerations which have guided me in the selection of 
the family name, have been detailed on page 5. 

Genus AJIMCOLA, Gocld A Bald. 

The following description of the characters of Amnicola proper 
is based upon the examination of a subglobular species (fig. 1) 
found in the Potomac River, which is probably 
Fig. 1. the Paludina pnraJa of Say, nnd undoubtedly 
congeneric with Gould’s Amnicola porala, which 
Haldcnian considers to be the Paludina limoga 
of Say, and which is the type of the genus, 
being the first species ever referred to it. 

The foot (fig. 2, a, b) is simple, without any 
lateral sinuses, and is, when extended in progres- 
sion, between two and three times as long as 
broad. It is dilated and onriclcd in front, somewhat narrowed 
before the middle, more or less expanded behind the middle, nnd 
rounded or subtruncate at the posterior cx- 
Fig. 2. tremity. The auricles are pointed, and gene- 
rally project but little beyond the lateral mar- 
gin ; but under certain circumstances the animal 
can elongate them to snch a degree that they 
become almost tentaeuliform, and at least as 
long as the foot is wide. This is represented in 
the cut fig. 2, b. On one occasion I have seen 
the auricles thus remarkably protruded, nud 
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ribrated laterally until tlieir tips met in front, and they inclosed 
a heart-shaped open space between their margins. Under some 
circumstances they are doubtless used as tactile organs. The 
anterior extremity of the foot, between the tips of the auricles, 
is bi-marginate, or divided into two lips by a slit or furrow of 
slight depth. The subtruncate posterior extremity of the foot 
sometimes takes an obscurely trilobate form, the middle lobe being 
broad and arcuated, while the small lateral lobes are dentiform. 
The operculigerous lobe is oval or rounded, not continued ante- 
riorly, but broader than the foot, so that it projects on cither 
, side beyond the margin of the latter. The operculum is thin, 
horny, and subspiral, with about two turns and a half. It is 
striated, both longitudinally and transversely to the whorl, except 
at the outer or larger extremity, where the transverse lines only 
are apparent, and are different in direction from the others. There 
are two parallel areas at the outer or dorsal margin, the inner 
one being longitudinally and the outer one obliquely 
striated. See Fig. 3. It is proper to state that this Fig- 3. 
figure is taken from the Massachusetts species, A. 
hmosa according to Haldcman. 

The rostrum is very short, but normally placed in 
advance of the foot in consequence of the anterior 
positiou of the head ; it is broader than long, and 
emarginated at the middle of its autero-inferior edge. The ten- 
tacles are slender, very long, two-thirds as long as tho foot, exactly 
cylindrical, and blunt or truncated at their tips. The eyes are 
placed just at the outer bases of the tentacles, on the anterior 
side of somewhat prominent tubercles or bulg- 
ings of this part of the head. The mantle Fig. 4 . 
edge is simple. The gill, a portion of which 
is represented in Fig. 4, is situated in the usual 
position on the inner surface of the mantle, and 
is rather broad, far broader than in the Yivipa- 
ridseand Melaniidse, and consists of transverse laminae of a some- 
what triangular form with the prominent apices bent over to the 
left. 1 

1 Mr. Hsldemsn, in hi ft 11 Monograph of Amnicola," page 6, attributes to 
tlie germs “ about 8 rows of pectinated branch! ae. " I ain unable to compre- 

hend what is referred to here ; perhaps the branchial laminae themselves 
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The generative organ of the male (I’ig. 5) is of moderate Bize, 
and situated on the right side of the buck, a short distance behind 
the right tentacle. It consists of a subglobular 
base from which arise two forks or processes, 
one of which is short, straight and flattened, 
with parallel sides and truncated extremity ; 
while the other, is longer, pointed, and coiled 
loosely around the first, scarcely however com- 
pleting a single turn. The generative orifice 
in the female is in the usual position at tho 
juncture of the body with the mantle, a short 
distance within the margin of the latter. 

The apparatus for taking food is as follows : At the inferior 
end of the proboscis we find the mouth, with its jaws, which are 
strong, and of the usual imbricated structure, resembling much 
those of Bissoa, as figured by Troschcl, except that the marginal 
denticles are less pointed. The teeth of the lingual ribbon (Fig. 
6) are arranged in seven rows, 3.1.3. The rhochidian tooth is 


Fig. 6. 




very broad, at least three times as broad as long. It has a tongue- 
shaped process arising at the centre of its concave anterior sur- 
face, and projecting downward, reaching beyond the base. Its 
lateral lobes arc acutely triangular and somewhat curved, and 
each of them presents, upon the anterior surface, a row of four 
denticles, extending from near the cusp to the lateral extremity, 
of which four denticles the two middle ones are minute, and the 

are meant, but these are not pectinated. These branchi* are undoubt- 
ed! y in a single row. 

In speakiug of the gill, the larger or principal one is always referred 
to in the present paper, the other being minute and inconspicuous, and 
rarely mentioned in descriptions. 
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two outer ones large. The upper margin of the rhachidiau tooth 
is concave, and its broad cusp 1 is 7 -denticulated — the central 
denticle being large (larger than is represented in the cut), though 
but little projecting, while the three lateral ones on each side are 
small and equal. The intermediate tooth (" zwisehenplatte”) is 
very considerably produced and narrowed below, so that its body 
is very small and its peduncle long, and the body has a strongly 
projecting knob at its infero-intcrior angle. Its cusp is armed 
with five strong, sub-equal denticles — the inner one being rounded 
and blunt, while all the rest arc acutely triangular and strongly 
projecting. There seems to be also a minute denticle on the 
inner side of the large. inner denticle. The two lateaal teeth are 
long, slender, and curved ; the terminal margin of the pointed 
inner one being armed with about eighteen minute denticles, and 
the rounded extremity of the outer ouc being so minutely serrated 
that the denticles, thirty or forty in number, can only be perceived 
under very high powers of the microscope 

Of the Amnicola porata the males and females occur in about 
equal numbers. The ova are deposited, in this latitude, during 
the mouths of April and May. The ova-capsule (Fig. 7) is thin, 
corneous, of a semi-lentieular shape, and 
attached by the cut face of the lens, which 
forms the base. The free limb is margined 
with a broad thin lamina of the same delicate 
horny texture as the envelope of the capsule 
itself. In size, these ova-capsules are a little 
larger than the head of the animal. They 
are deposited singly, and each contains but 
a single egg, which floats freely about in the 
fluid surrounding it. Those which occurred to me were found 
sticking to the shell of a female, although they were probably 
not deposited by the same individual, but by some other, while 
they were huddled together in groups according to their practice 
at this season. 

It will be noticed that this description of the ova-capsule does 

1 It mast be remarked that in the view of the teeth which ia usually 
presented under the microscope, and whioh is represented in every dia- 
gram of a single row, the denticles of the cusps of the teeth appear fore- 
shortened, and thus much shorter and blunter than they really are. 
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not agree with that given hy Mr. llaldeman, in his Monograph,* 
except in reganl to the isolation of the egg. This author states 
that the ova are deposited “ in small oblong detached glairy 
masses, each of which contains apparently but one germ. The 
color of the germ is orange, of the mass yellowish transparent, 
with a dark central line upon the surface from end to end.” If it 
were true that the eggs occur in “glairy masses” they would 
approximate in character to those of the fresh-water Pulmonates. 
In view, therefore, of the discrepancy between my own observa- 
tions and those of Mr. llaldeman on this point, it will he proper 
to state that I have not actually witnessed the deposition of the 
egg by the mother. I have, nevertheless, no doubt whatever 
that the eggs which I have described above are really those of 
Amnicola porala. As far as has yet been observed, the eggs 
of all the allied Ctenobranchiates are contained in ova-capdules 
when deposited, and it would be very remarkable if those of the 
Amnicola formed the only exception. The “ dark central line” 
mentioned by llaldeman probably corresponds to the lamina of 
the ova-capsule, described above. 

The true Amnicola) are exclusively aquatic, living in the deeper 
fresh-water lakes, and streams which do not dry up iu summer. 
They creep with a regular gliding motion, the right und left sides 
of the sole of the foot being alternately put forward, as is usual 
in the creeping rostrifers 

Not having had an opportunity of examining all of the species 
which have been referred to Amnicola, I cannot, of course, say 
with certainty how many and what species truly belong to the 
restricted genus. There is a shining horn-colored shell found ir. 
Vermont and New Vork — which is probably the A pallida of 
llaldeman, although I have seen it labelled both A. luslrica and 
A. grana — the pupoid form of which, in connection with the shape 
of the aperture, has led me to suppose it gonerically distinct. I 
have, however, recently examined the lingual dentition of this 
species, and find it to be nearly like that of Amnicola porala, 
the rhnehidian tooth being exactly similar. The species probably 
belonging here are, besides Say’s Paludina porala and P. limona, 
his P. grana ; the Amnicola orbiculala and A parva of Lea ; the 
A. decisa, A. galbana, and A. pallida of Haldeman, and the 

1 Monograph of the genus Amnicola, p. 4. 
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Paludina cincinnaliengis of Anthony. The Paludina luxtrica 
of Say, nmy perhaps belong to Gill’s genus Lyogyrus, one of the 
Vaivatidai, on account of its large umbilicus and labrum simply 
touching the penult whorl — characters which recall the young 
of Valvaia ]>uj>oidca, Gould. 

It may here lie remarked that none of the so-called “ Amniaolse,” 
the dentition of which is figured by Troschel, in his “ Gebiss dor 
Schnceken,” Vol. I, pi. viii, belong to the genus as here restricted 
to forms congeneric with the type, A. lirnosa, llald. 

Genus II YTI 1 1 \ li I.I, V , Moo.-T*xd. 

Moquin-Tandon, in his work on the Terrestrial and Fluviatile 
Mollusks of France, published in 18515, considered all the fresh- 
water ltissoids of that country as belonging to a single genus, 
liythinia, which he divided into two subgeuera: Elona, 

synonymous with the true Jiythinia of Gray, ami Bythinella, 
Moq.-Tand., comprehending numerous small snails belonging to 
our subfamily Hydrobiinse. The preoccupied name Leachia 
had already been applied to these latter forms by Iiisso. The 
group Bythinella, as proposed by Moquin-Tandon, contains at 
least two distinct genera, neither of which is synonymous with 
our Amnicola ; but the name must bo retained for the forms con- 
generic with B. viridis, the type of the genus as originally indi- 
cated by that author in the “Journal de Conchvliologie,” II (1851), 
p. 239, note. I have not been able to procure specimens of these 
European true Bythinellte for examination in regard to their 
lingual dentition ; but Troschel, in his work already frequently 
quoted, has figured the teeth of a species called by him “Amnicola 
(Subulina) Ihermalits,” 1 which is probably congeneric with the 
true Bythinella:, the Turbo thermalis of Linnicus being a fresh- 
water species.* In this species Troschel describes the rliachi- 
dian tooth as having but one basal denticle on each side, and a 
9-donticulated cusp ; the intermediate tooth with a peduncle longer 
than the body, and a G-denticnlated cusp ; the inner lateral tooth 
armed at the summit with eighteen teeth, and the outer one with 
the margin of the summit smooth ; the character of this latter 


1 Gebiss tier Schnecken, I, 108, viii, 6. 

* “ Habitat props thsrmas pisanas in aqais daloibns.” Linn. , Syst. Nat., 
ed. 12, No. 1237. 

Mar, 1885 . 
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tooth being peculinr, as iR all other genera of tho Hydrobiinte it 
is denticulated. This we will consider, for the present, as the 
dentition of the genus Bythinella. 

The shells of the Bythinellte differ from those of the Amnicolee 
in being much more elongated ; they correspond to those of the 
group Pomaliojms, ns proposed by Tryon, although that name 
must now have a far different signification on account of the char- 
acter of its type. Tho apex of the shell is generally obtuse ; the 
whirls are tightly coiled, and the umbilicus generally closed. The 
tentacles of the animal, according to Moquin-Tandon, are setace- 
ous and pointed (not obtuse at the extremity, as in Amnicola) ; 
tho verge is bifid, but the lougcr branch is not coiled about the 
shorter one ; the foot is narrow, with its posterior extremity "con- 
cealed in great part by the operculnm and the eggs are “ globu- 
lar, hyaline, sometimes arranged symmetrically in two rows, and 
forming a band fixed to solid bodies.” 1 

By comparison of these characters with those of Amnicola given 
above, it will be seen that Bythinella differs from that genus suffi- 
/ ciently both in its shell and its soft parts ; in its dentition, and 
perhaps also in the form of the ova-capsulcs ; and it therefore 
should not be united to Amnicola, as proposed by Troschel, Gill, 
and others. 

The name Hydrobia is used for the Bythinellie by Bourguignat 3 
and some other recent writers, but it would seem preferable to 
restrict that name to tho marine forms, as has been done by 
Frauenfeld. 4 The latter author has, however, wrongly used for the 
Bythincllse' the name Paludinella, Pfeiffer, which was founded" 
on the Truncairlla littorina of Philippi, 7 an air-breathing snail 
having the eyes on the upper sides of the bases of the tentacles, 
and belonging therefore to a group of gasteropods far different 
from those here treated of. 

1 Moquin-Tandon, /. c., p. 517. 

1 Moquin-Tandon, I. c., p. 514. Possibly this description of the eggs 
refers to the true Bythinisa only. 

3 Guerin’s Rev. et Mag. de Zool., XIV, 1852, 96. 

4 Verhandl. dor K.-k. Zool. -hot. Oesellschaft in Wien, XIII (1863), 1017. 

3 Loo. oit., XIII, 1863, 199. 

1 Archiv ftir Naturgcschiclite, I, 1841, 227. 

7 Arch, fttr Natnrg., I. 1841, pi. v, fig. 7. See also, on this point, Forbes 
k Hanley, Brit. Moll., Ill, 133. 
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Among Fraucnfeld’s synonyms wo find the name of Microna, 
Ziegler, MSS., which is also equivalent to Bythinella. 

We have among our North American llydrobiinte, species 
which should, with little doubt, be referred to the genus Bylln- 
nella. I have not, indeed, had opportunities of studying the 
entire soft parts of any of these species, nor of ascertaining the 
form of their eggs — having, except in one instance, to rely upon 
the shell alone for indications of the generic affinity. 

That instance is the Amnicola JS’ickliniana (Lea), II aide- Fig. 8. 
man, an elongated specie^ (Fig. 8), of which I have 
found in the Smithsouian collection specimens containing 
the dried nnimal, and have thus been enabled to study 
the lingual dentition. This (Fig. 9') I find to be nearly 
of the same typo with Troschel’s Amnicola ( Subulina ) Uiermalis, 


Fig. 9. 




the rhachidian tooth having but one distinct basal tooth on each 
side, though an obtuse lateral lobe is developed below it, and a 
"-denticulated cusp; the intermediate tooth has the iuferior pro- 
cess or peduncle longer than the body (which has a central cavity 
and an infero-interior projection not seen in TroscheTs figure of 
the dentition of thermalin ), and a G-dcnticulated cusp ; the inner 
lateral has tho outer margin of the shank reflexed or thickened, 
and has a 12-denticulated cusp; and the summit of the outer 
lateral is apparently smooth, although it has once appeared to 
me serrated, under a very high power ; if so, the denticles must 
be exceedingly minute and numerous. 

In view of tho shape and obtuse apex of the shell, and the 
character of the dentition, I do not hesitate to place the 1’alu • 

1 It should be remarked that in this figure, as in mo9t other figures of 
lingual dentition in this paper, the teeth are represented thrown a little 
out of their natural positions in respect to each other in order to show 
more distinctly the form of each. 
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dina Nickliniana of Lea in the genus Bylliinclla, The other 
American species, probably referable to the same genus, are 
Amnicola attenuata, Halileman, A. lenuijiet, Couper, A. obtuxa 
(Lea), Halileman, and Pomaliopnis Binneyi, Tryon. 

The Bythincllm cannot be distinguished by the shell alone from 
the brackish-water Littorinell®, and from several of the marine 
Itissoas. These two groups arc as yet but little known, many of 
their most important characters remaining to be discovered. From 
our present knowledge we can only state that the fresh-water genus 
differs from'the Rissose in the position of the basal denticles of the 
rhachidian tooth of the lingual ribbon, and from the Littorinellas 
in the obsolescence of the armature of the outer lateral tooth, and 
in tho bifid verge. The verge in Liltorinella rrunula (Cingula 
minuta, Gould), the only species I have examined, is simple and 
not forked. Practically, of course, the difference in* the element 
they inhabit enables us to distinguish these groups, and may serve 
the purpose until their characters are better understood. 


We now come to a group of American Hydrobiin® in which the 
shell is globular in shape, and of large size, mnch larger, in fact, 
than in any other Rissoids, and approached only, in this respect, 
by the Bythini* and Potamopyrgi. The Amnicola igogona, Lea, 
A. Integra, Hald., A. altilis (Lea), and A. Nulfatliann, Cooper, 
may be mentioned as examples They wero originally described 
as Melania: or Paludin®, but have, for the most part, been siuee 
placed in Amnicola, although some authors havo been inclined 
to place them in the Melanian genus Leptoxis, to which they 
have considerable resemblance, both in shell and operculum ; or 
in Bythinia, from which they differ much in both these hard parts. 
The question of their true position is now solved by an examina- 
tion of their soft parts ; they arc undoubtedly Hydrobiina:. I 
have had opportunities of studying several species of the group, 
and find among them three distinct genera, founded ou the char- 
acter of the verge and shell, which will be described below. One 
of these, Somatogyrus, has already been indicated by Mr. Gill, 
upon the characters of the shell in the Amnicola depreeea of 
Tryon. The genus Liihoglyphvs of Mullfeldt, found in Europe 
and South America, belongs to the same group. The “Amnicola 
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xsoffuna" and “A. Integra" have in fact been placed in this 
genus by Fraucnfeld. 1 

Genas SO)tATO(ilBlS, Giu_« 

I am indebted to the kindness of Mr. Tryon, and of Professor 
Sheldon, of Davenport, Ion a, for alcoholic specimens of S. de- 
preaeun (Fig. 10), the species upon which this genus 
was founded. Very singularly, however, among Fig. 10. 
these specimens, more than a hundred in number, 1 
can find no males, and am therefore unable to describe 
the form of the verge in the type. 

The genus presents the following characters : Shell 
short, thin, simply striate, distinctly umbilicated, and 
with four to^six whorls; the bodv-whorl subglobose, more or less 
shouldered above ; the spire small, and the suture impressed. 
Aperture oblique (upper part most advanced), rhorabo-ovatc, 
narrowly rounded in front and behind ; peritremc thin and acute, 
appressed behind, below the upper angle, to the whorl, and with 
its entire margin in the same plane. Operculum subspiral, corne- 
ous, but comparatively thick and strong, and with its inner margin 
regularly convex. Foot short. Snout robust, and considerably 
longer than in Amr.ieola. Tentacles tapering, pointed. 

The lingual dentition of the type is as follows (Fig. 11) : Rha- 



Fig. 11. 



chidian tooth short and very broad, and trilobate below, with 
the outer angles much produced and narrow; cusp armed with 
seven denticles ; basal denticles four on each side, the innermost 
largest, but not reaching the iuferior margin of the tooth, and 

• ' Verhandl. der K.-k. Zool.-bot. Gesellschaft in Wien, XIII, 1863, 194, 
195. 

1 Proc. Acad. Nat. Sci. Phila., 1803, p. 34. 
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tlio others gradually decreasing in size outwardly, the outermost 
being obtuse and rather -a lobe than a denticle. Intermediate 
tooth with the body perforated, 1 and the peduncle more than twice 
as long as the body; cusp 7-dentieulated, the third denticle 
(counting from within) being twice as broad as the others. 
Inner lateral tooth with fourteen denticles at the summit. Outer 
lateral ulso with fourteen denticles. 

Mr. A. O. Currier, of Grand Iiapids, Mich., has obligingly 
sent me, from that locality, alcoholic specimens of the 
s ' Melania isogona of Say (Fig. 12), placed in Amnicola 
by Dr. Leo, which may prove to be congeneric with 
Somalogyrus depressus. Among these specimens there 
were fortunately some male individuals, so that the 
character of the verge could be determined. This organ (Fig. 

13) is here much compressed, and bifid, 
Fi S- the inner branch being much longer 

than the outer, but no longer than the 
basal part ; while the outer is short, 
somewhat triangular and pointed, aud 
contains the canal, which is conspicuous 
from its white color. The rostrum in 
the same species is rather broad, flat, 
aud square-cut ; the tentacles are rather 
short, in their contracted state scarcely longer than the rostrum, 
and flattened. 

in the lingual dentition of & isogonus, of which a figure is 
here given (Fig. 14), with a more* enlarged view of the rha- 


Fig. 14. 



1 It is very difficult to determine, with the instruments at my command, 
whether the .hole seen in the figure is a true perforation, or only a deep 
pit. It certainly has the appearance of being the former, though, if so, It 
is hard to any what its office can bo. Nothing like it has yet beeu de- 
scribed by Troschel or any other author. 
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chidian tooth, which is quite different in form from that of S. 
depressus, and noticeable for the great length of the central den- 
ticle of the seven-denticulate cusp, 1 the basal denticles are three 
in number, of which the innermost is by far the largest, and projects 
beyond the basal margin of the tooth ; this basal margin is trilo- 
bate, as in S. depressus. The intermediate tooth has its peduncle 
twice as long as the body, and very slender; its body is perforated, 
and has a strong projection or shelf at the lower margin of the 
perforation, of nearly similar shape and size with the perforation 
itself, and appearing, in some points of view, very much like an 
open door or lid ; the ensp is armed with about seven strongly 
prominent, sharply pointed denticles. The inner lateral tooth 
has twelve denticles at the summit. The outer lateral has about 
the same number, much smaller, as usual, than those of the inner. 

It will be noticed that this dentition differs in some points from 
that of the type, S. depressus ; and is remarkable in the length 
of the rhachidian cusp, as well as in the peculiar process guarding 
the perforation of the intermediate tooth. These differences 
would not, however, seem to be generic, as far as can be judged 
by our present knowledge of the value of such characters in the 
Hydrobiinm. 

The shell of S. isogonus is similar to that of S. depressus. 
The rostrum and tentacles are also similar to those of the type ; 
they may be sceu in Fig. 13. The tentacles, contracted by spirits, 
are of course much shorter than in life. • 

Mr. Currier informs me that S. isogonus has the habits of 
Viviparus, except that it burrows more deeply into mud. He 
finds it only on clay bottoms. 

The Melania Integra of Say, and M. allilis of Lea, and the 
Paludina subglobosa of Say, are placed in Somatoggrus by 
Tryon.* The first two species, however, belong to a different 
genus, as will be noticed below. The Paludina subglobosa I 
have not seen. It is perhaps the same as S. isogonus. 

1 The figure was drawn from a specimen in which the cusp was broken 
down by pressure; the lateral margins are in reality continuous. 

8 Proc. Aoad. Nat. Sci. Fliila., 1SG4, 104. * Mr. T. spells the generic name 
Somatogyra, 
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Fig. 15. 



Genus FLI’NIMCOLA, St a. 

In the " Transactions of the American Philosophical Society,” 
Vol. VI, 1839, p. 101, pi. xxiii, fig. 89, Dr. Lea has described and 
figured a shell (Fig. 15, enlarged) from the Columbia River, 
Oregon, under the name of Paludina Nutlalliana. 
Subsequently, in a “ Report on the Survey of the 
Northern Pacific Railroad Route,” Mr. William 
Cooper placed this species in Amnicola, having 
probably observed that its operculum is sul>spiral, 
and not concentric as in Paludina. Mr. Binney 
having kindly sent me specimens of this mollusk 
preserved in spirits, I have examined its characters, 
which prove it to be distinct from Amnicola proper, although 
Mr. Cooper, in placing it in that genus, has made a much closer 
approximation to the truth than did its original describer. 

The shell is larger than in any of the other genera of ITydro- 
biina:, and resembles in size and general appearance that of the 
Leptoxig- group of Mclanians. It is also so like that of the 
Paludina deeixa and its allies, that it is by no means surprising 
that it should have been referred to their vicinity by the dis- 
tinguished naturalist who first described it, as the operculum 
was then unknown. In fact we find it to have the same shape, 
the same eroded apex and olive periostraca, and the same form 
of aperture with prominent outer lip and sinuated base, which 
are characteristic of the Eastern Melanthos (Campelomaj). 
These characters of the shell and its aperture will serve to dis- 
tinguish the new genus Fluminicola, which has the species under 
consideration for its type, from all other Ilydrobiinie. The soft 
parts also furnish good distinctive marks. 

The shell (Fig. 15) may be described as follows : — It is rather 
thick and strong, snbglobular or subovate inclining to conic, im- 
perforate, and simply striate. Periostraca thick, greenish-olive. 
Spire obtuse. Suture scarcely impressed. Aperture ovate, 
rounded in front, angular Aehind ; columella concave, flattened, 
and callous, especially near the umbilical region ; margin of the 
peritreme not in the same plane, but sinuated. 

Having only alcoholic specimens of the nnimal for examina- 
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tion, its soft parts (Fig. 1G) are described below in their con- 
tracted state. The foot, which is folded in the specimen Ggured, 
is short, somewhat contracted at the middle, broadly rounded be- 
hind, and auriclcd(?)nnd bimarginate in front. 

The operculigerous lobe is simple, little de- 
veloped, and smaller than the operculum, 
which latter is thin, horny, subovate, and 
subspiral, with about three turns. The ros 
trum (Fig. 16, a) is quite largo; broad and 
flattened, somewhat rectangular, bilobate in 
front, and wrinkled transversely — resembling 
in its general characters that of the Mcla- 
niidte much more than that of Amnicola. 

The tentacles in their contracted state about 
equal the rostrum in length ; they are somewhat tapering, bnt 
flattened, and apparently bluntly pointed at their tips. The 
eyes are barely perceptible, and are situated on slight protuber- 
ances at the outer bases of tho tentacles. The branchial cavity 
(laid open in the figure) is shallow. The mantle edge is simple. 
The gill (Fig. 16, d) is very broad in front, but becomes narrower 
behind ; it consists of about twenty low subtriangular plates, much 
less projecting than in Amnicola, and sharply acuminate at the 
tip of the projection. The verge (Fig. 1G, 6) is large, flattened, 
broader than long, and placed obliquely on the right side of tho 
neck, some little distance behind the right tentacle. It has on the 
loft side and posteriorly a great wing-like expansion, the surface 
of which is striated transversely. This verge, though not bifid 
as in the preceding genus, is homologons in form, the wing corres- 
ponding to the left fork of the organ in Somatogyrus isogomis. 

The oviduct of the female lies on the mantle, parallel to the 
rectum, filling the space between this latter sack and the line jr 
juncture of the mantle with the body' ; its orifice is situated a 
little within the margin of the mantle, immediately below the 
anus. In the rectum (Fig. 16, c) the fecal matter is broken into 
fusiform pellets. 

The lingual dentition is as follows :«-The rhachidian tooth is 
broad, but longer in proportion than in Amnicola and Somato- 
gyrus, a'nd trilobate below, the middle lobe being triangular, but 
not acute ; the basal denticles, on the surface beneath the lateral 
margins, are three in number on each side, rather long and slender, 
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acute, and about equal in size; the cusp is armed with five den- 
ticles, and the broad central one has apparently an additional 
very miunte one at its base on either side. The intermediate 
tooth has a moderately broad peduncle, and its cusp is armed with 
six denticles, of which the third from within is much larjrer than 
the others. The lateral teeth are shaped generally as in the allied 
genera already described ; the cusp of the inner one has ten den- 
ticles, and that of the outer one six or seven. The ontcr laterul 
tooth when reversed or thrown outward, is seen to have a some- 
what expanded truncated extremity upon which all the denticles 
are placed — none appearing on the sides. 

It will be observed that this dentition is very distinct from that 
of Ivepioxis or any other Melanian getins, the latter never having 
basal denticles on the rhachidian tooth. 

Attached to the shell of some of the specimens before me, I 
find a thin brownish capsule (Fig. IT), about one-eighth of an 
inch in diameter, containing eggs, which is in 
all probability the ova-capsnle of the Flumini- 
cola. It is disciform, very little convex, and 
_ attached by its broadest surface which forms 
®$) the circular base. It contains about twenty- 
four ova, and is thns very distinct in character 
from the ova-capsules of the other genera of 
Ilydrobiinae, for in all other cases as yet observed, the eggs are 
deposited singly. The ova-capsules and their various modes of 
deposition, undoubtedly afford good generic characters. 

The genus Fluminicola seems to be restricted to the fresh- 
waters of the countries bordering on the Pacific coast of North 
America, all the species yet known being from California and 
Oregon. The genus will include, besides the type, F. Nutlalliana, 
the followiug species : — Paludina virens, Lea ; P. nuclea, Lea ; 
P. seminalis, Hinds ; and Amnicola Hindsii, Baird. 


Fig. 17. 


Genus OII.LIA, Stm. 

Fig. 18. In September, 1863, while on a visit at the resi- 
dence of my friend Mr. Binncy, at Burlington, N. J., 
I enjoyed opportunities of studying the soft parts of 
Melania altilia' of Lea (Fig. 18), which indicate a 
generic type different from any yet described. 

1 Placed In Ltptoxii by H&ldeman, Monog. Lept., 6, pi. v, fig. 152. 
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This genus I take pleasure in dedicating to my esteemed asso- 
ciate Prof. Theodore Gill, in recognition of his great ability as 
a ninlacologist, and of the assistance ho has rendered me in the 
determination of the conchological characters of the animals now 
under consideration. 

The shell in this genus is thin or only moderately thickened, 
simply striate, short, subconic, scarcely umbilicnted, agd with the 
body whorl subglobose, the spire rather small, and the suture not 
impressed. The aperture is ovate, regularly rounded in front, 
angular behind, with its peritreme thin and acute, appressed 
behind internally to the whorl, and with its entire margin in the 
same plane, which is very oblique, sloping downwards and back- 
wards. The operculum is thin, and its margin concave within 
near the upper end. 

The soft parts of Oillia altilis resemble those of the preceding 
two genera in the robust form of the body nnd snout, but diffei 
considerably in other respects. The foot (Fig. 19, b) is oblong, 
broadly rounded behind, and strongly auri- 
cled in front. The tentacles (see in Fig. 

19, a) are long, slender, and pointed. The 
eyes arc placed on the outer sides of tuber- 
cles at the outer bases of the tentacles. 

The verge (see in Fig. 19, a) is very small, 
simple, compressed, and lunate or sickle- 
shaped ; being thus strikingly different from 
that of the genera previously described in 
this paper. The colors of the animal re- 
call those of the Melanians more than those 
of Amnicola proper, being very dark, and 
minutely mottled, as if peppered in. 

The lingual dentition (Fig. 80) is of a 
character in some respects intermediate 


Fig. 19. 
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between that of Somatogyrus and that of Bythinella. The rhn- 
chidian tooth is of the usual shape, and lias on each side but two 
distinct basal denticles, exterior to which there is a lobe. These 
denticles arc, however, rather large, and acute, extending beyond 
the basal margin of the tooth. The cusp of the rhachidian tooth 
is armed with nine acute denticles. The intermediate tooth has 
its peduncle rather longer than the body, and the body has a de- 
pression upon its anterior surface but not a foramen ; its cusp 
has eight denticles. The denticles of the summit in the inner 
lateral tooth arc fourteen in number, and in the outer one ten. 

The ova-capsules (Fig. 19, c and d ) are small, nearly hemi- 
spherical, attached by the broad base, and are deposited singly, 
or in groups or linear series. Each contains but a single egg. 

The only known species besides the type O. aliilix, which may 
probably belong to the genua now under consideration is the 
Melania Integra of Say, found in the tributaries of the Missis- 
sippi, the shell of which is very similar to that of G. aUilis. A figure 
of lingual teeth, said to be of this species, given by Troschel,' is 
here copied ''Fig. 21). The only essential difference between 


Fig. 21. 



this dentition and that of G. aUilis figured above, is that the 
rhachidian tooth of the Integra is represented as having but one 
basal tooth on each side, but this difference is an important one, • 
and it is desirable that the teeth of both species should be re- 
examined on this point. The cavity in the body of the inter- 
mediate tooth, described aliove as occurring in G. allilis, is slight 
and may have been overlooked by Troschel in the other species. 

It is not improbable that two or more species have been con- 
founded under the name of Amnicola allilis; if so, it is only 
necessary to state that my observations were made upon the form 
found so nbundantly in the Delaware Itivcr near Burlington, 
which must be considered ns the type of the genns. 

1 Op. supra cit.j I, pi. Till, fig. 4. 
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II. ON TOE SUBFAMILY POMATIOPSINjE. 

Genua unicurn POMATIOPSIS, (Teios) Stm. 

In the Proceeding's of the Philadelphia Academy of Natural 
Sciences for September, 1862, page 452, Mr. Tryon proposed to 
separate from Amnicola a group of elongated species, as a sub- 
genus under the name of Pomaliopgis, with the following diag- 
nosis : — “ Shell elongate, the spire (of about six whorls) much 
exceeding the length of the aperture. Example, A. lapidaria, 

Say.” Following the diagnosis above this name could not be 

adopted for the terrestrial genus now to be described, for there 

are elongated species and ovate species in both the terrestrial 

and aquatic groups of the old genus Amnicola. But as Mr. Tryon, 

in accordance with a correct practice which authors would do 

well to follow universally, has distinctly mentioned “A. lajrida- f 

ria” as the type of the genus, I do not hesitate to adopt his uarne. 

Prof. Gill, in his paper already alluded to, doubts the validity 
of the subgenus ns defined by Mr. Tryon, although he recognizes 
that the type “ may however be quite different, and a representa- 
tive of the Aciculidas.” But the Pomatiopgis lapidaria, as I shall 
presently show, is, notwithstanding its terrestrial habits, by no 
means allied to the terrestrial Pneumonopoma to which the Acieu- 
lidte belong according to the observations of Moquin-Tandon. 

The mollusks of that group have a vascular respiratory cavity or 
lung, and their tentacles have the power of erection and motion 
during land-progression ; while our' Pomatiopgis breathes by 
means of a pectinated gill, and has no power of raising its ten- 
tacles in air, though in water they are of coarse mobile. The 
structure of its respiratory organ also separates this genus from 
the Truncatellidse, which have nearly the same mode of pro- 
gression. One genus, however, which has been referred to the 
latter family, approaches Pomatiopsis very nenrly. I refer to the 
Tomichia of Benson, an East Indian form, the respiratory organs 
of which have not yet been observed. 

Pomatiopsis is one of the very few true Ctcnobranchiates 
which have yet been discovered to breathe air, habitually if not 
solely. Dr. Lewis, in his paper in the Proceedings of the Boston 
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Society of Natural History, above referred to,' observes that the 
lapidaria in habits is evidently air-breathing, but that in water 
they “ seemed not to be embarrassed in their movements, though 
they soon made their way out, apparently preferring to be out of 
it.” According to ray own observations they exhibit considerable 
uneasiness when placed in the water, which caused me some sur- 
prise when on dissection I found them to possess a trne gill and 
no trace of a vascular “lung.” We have, however, analogous 
cases among the Crustacea, in such genera as Cardisoma, Uca, 
Qecarcinus, and Ccenobita, which breathe air, ^nl though their 
breathing organs consist of gills, of similar structure with those 
of the aquatic Crustacea. There is no difficulty in understanding 
that a gill may perform the function of respiration in air, so long 
as its surfaces are kept damp. Even bivalve Mollupca may be 
kept out of water for great lengths of time, provided the sur- 
rounding atmosphere be sufficiently humid, and the temperature 
cool. In this case they can of course breathe only air uninixed 
with water. 

That the Pomatiopxis is truly terrestrial in its hahits, notwith- 
standing its preference to the vicinity of water, I can have no 
doubt. Its peculiar mode of progression is, indeed, adapted for 
land travel only. I have found it living in company with Sue- 
cinea ovalis, S. a vara, and Helix electrina, in places not liable to 
desiccation, that is, near the margins of streams or marshes which 
do not dry up in summer. Its occurrence in such places only, is 
in consequence of the necessity of tracing some moisture for its 
breathing organs, it being unable, like the I’ulmonates, to prevent 
evaporation, and the consequent desiccation of those organs, by 
the formation of an epiphragm closing up the aperture of the 
shell.’ The animal may be said to be amphibious, but only in 
the sense that Sucdnea and some other terrestrial Mollusea are 
so ; that is, like them it is capable of living for a long time under 

1 Proc. Boat. Soe. Nat. Hist., VIH, 255. 

’ Since writing the above, 1 have received a letter from Mr. Try on in 
which he informs me that “ Mr. Conrad lately captured a number of speci- 
mens of Pom. lapidaria, and laid them away in a dry place. Upon ex- 
amining them sonie time afterward lie found the animal ao much retracted 
that the operculum was out of sight, showing that, unlike Amnieola, it is 
provided against dry weather, and can exist out of water or even moisture 
for some time.” 
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water. It moves under water with an awkward gliding motion, 
very different from its active “ step - ’ on laud. 

Without further preface I will proceed to the description of the 
soft parts of the type of the genus. 

Poitiiitiopsis lapidaria. 

The wood-cut, Fig. 22, represents the animal as it appears 
when placed in water. 

The foot is a very large muscular organ, 
the texture of which resembles much more 
that of the I’ulmonatcs than that of Am- 
nicola and other aquatic forms. It is con- 
siderably broader than that of Amnicola, and 
capable of being protruded forward some- 
what in advance of the rostrum, notwith- 
standing the considerable length of the latter 
organ. In progression on laud, however, the end of the rostrum 
is constantly kept in advance. The lateral angles of the anterior 
extremity of the foot are not sufficiently produced to form auricles. 
Its posterior extremity is broadly rounded. The lateral surface 
of the body and foot presents a system of sinuses adapted for the 
peculiar mode of progression of the animal, which will be de- 
scribed below. These sinuses are most distinctly seen on the left 
side, to which the following description more particularly applies 
(see Figs. 25 and 26). Firstdhere is a distinct fold separating the 
foot into an anterior and a posterior part, the latter being about 
twice as large as the former ; which fold, though very conspicuous 
on the upper surface of the foot, does not distinctly appear on its 
lower surface, nor form an emargination upon its edge, except 
when the animal is in motion. This fold terminates above at the 
point where the foot joins the rostrum. Next, above and nearly 
at right angles with the first fold, there is a horizontal sinus also 
arising from the juncture of the foot and rostrum, and separating 
the foot from the body ; — the upper margin of this fold is con- 
tinuous posteriorly with the operculigerous lobe. Above this 
there are two oblique folds arising from the inferior base of the 
rostrum and extending upward and backward, the upper one 
reaching to the base of the tentacle, and the lower one extending 
upward along the side of that constriction of the body which is 
sometimes called the “ neck,” or pedicle. The position of these 
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Digitized by Google 



32 


RESEABCHES UPON THE HYDROBIIN.fi 


latter folds will be better understood by an inspection of the 
wood-cuts, Figs. 25 aud 28. It was probably tbe observation of 
these sinuses which induced Dr. Lewis, in the papers already 
referred to, to consider the species as allied to the Melanians. 
The sinus in the side of the foot in our American Melaniaus is, 
however, of a different character and connected with the sexual 
system. 

The rostrum or snout is longer than the tentacles, and capable 
of great protrusion. It is wrinkled transversely, and its ex- 
tremity may be expanded so as to form an adherent disk, the 
upper margin of which is cmarginated, while the lower side con- 
tains the mouth. Tbe tentacles are Bhort, subulate, pointed, and 
somewhat thickened near tbe base. They arc not capable of 
erection in air, but droop, hanging down by the side of the head 
and resting against the base of the rostrum. The eye is situated 
on the outer side of a rather prominent swelling out or protube- 
rance of the head at the base of the tentacle. On the upper and 
inner side of these protuberances there is a conspicuous longi- 
tudinal fusiform spot of flake-white or yellow, which is a promi- 
nent character, probably, however, of specific importance only. 

The generative organ of the male (Fig. 23) is situated nearly 
in the median line of the back, and comparatively very 
far behind the head, so that it is entirely concealed 
within the branchial cavity. It is of great size, and 
when extended would reach to the middle of the ros- 
trum. It is thus twice as long ns in Amnicola, and 
moreover is not bifid, but consists of a single broad 
flattened process, convoluted in a spiral of about one and a half 
turns, with a pointed extremity, rounded and smooth outer 
margin, and sharp, wrinkled inner margin. 

The gill, situated in tbe position usual in Ctenobranchiates, is 
rather broader than in the Hydrobiina;, and the plates, though 
nearly similar in shape to those of that genus, are much less 
projecting, and more broadly rounded at the summit. The 
rectum, lying to the right of the gill, contains feces formed into 
little oval pellets ; and it may here be mentioned that this char- 
acter, though seemingly of trivial importance, will distinguish 
also all of our Hydrobiime from the Viviparide, in which the 
faices appear in a continuous vermiform shape. 

In the manducatory apparatus we find jaws resembling those 
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of Amnicola, though of smaller size. The dentition of the lin- 
gual ribbon (Fig. 24) resembles considerably that of Pomatiopsis 

Fig. 24. 



Sayana (Amnicola Sayana, Anthony), figured by Troschel in 
the " Qcbiss der Sebnecken,” tab. viii, fig. 1 . The differences 
are the following : — The central tooth is somewhat broader, and 
the lateral denticles of its tridcnticulnte cusp proportionally 
larger; while the denticles at the base arc directed inward. 
The cusp of the intermediate tooth is 4-denticulate exactly as 
in P. Sayana. But the apices of the two lateral teeth differ 
considerably from those of that species, being each 5-denticulate, 
with the denticles subequal. 

It will be noticed that, among the several prominent marks of 
distinction between this dentition and that of the Sydrobiinse, 
that tho basal denticles of the rhachidian tooth are placed, in 
Pomatiopsis, at or near the base. 

The operculum is very nearly like that of Amnicola. 

To conclude this description I will give an account of the 
manner in which the stepping mode' progression of Pomatiopsis 
is effected. During this motion the foot is so contracted that its 
two parts are distinct. In 
what may be called the first 
motion, the anterior part 
being firmly fixed upon the 
ground, the posterior part 
is drawn up to it, by a 
sliding movement ; — in the 
accompanying cut (Fig. 25) 

' The progression of the Pomatiopals has been called “ looping,” like that 
of Truncaulla. Bat In Truncaletla only two points of support are used, 
while in Pomatiopats there are three. The motion of the latter animal may 
perhaps with more propriety be called 14 stepping. 4 ' 

June, 1865. 
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it is by exaggeration represented a little raised from the gronnd, 
in order better to indicate its movement. At the same moment 
the snont is thrust forward, and its disk-like extremity affixed to 
the ground as far ahead as possible. Then comes the second 
motion (Fig. 26) ; in which, the snout and the posterior part of 

the foOt being firmly affixed 
and supporting the body, 
the anterior purt of the foot 
becomes free, and is thrust 
forward to the disk of the 
rostrum where it is again 
planted. The operations 
of the first motion are then 
repeated. Thus the animal moves by regular steps, upon three 
points of support, of which alternately two and one are used. Dur- 
ing the movement the lateral folds of the body and foot are seen 
sliding npou each other, showing how their arrangement contri- 
butes to the facility with which this kind of progressiou is effected. 

The surface of the animal is constantly lubricated with mucus 
apparently much greater in amount than is seen in the Helicidm 
and other Pulmonates. The foot is capable of adhering with con- 
siderable tenacity. While these animals were under my observa- 
tion, many of them escaped over the edge of the plate in which they 
were placed, and crept without much difficulty upon its under side. 

The females in Pomatiopsis lapidaria are considerably more 
numerous than the males, and are more elongated, having a more 
cylindrical shell. The outer whorl of the male is proportionally 
larger in order to afford space for the great verge. The ovary of 
the female lies further up in the spire, giving the shell its less 
conical form. 

The eggs of Pomatiopsis have not yet been observed. Most 
probably they are deposited in the water. 

It will not be out of place here to mention a cercarian parasite 
with which the P. lapidaria was thickly infested at the time of 
observation (May 6th). When the mollusk is extracted from its 
shell and placed in water, numbers of little white worms scarcely 
visible to the naked eye are washed out from the branchial cavity, 
which prove, on microscopic examination, to bo the cercnria- 
nurses of a species of ITistrionella. They were filled with young, 
which were found when extruded to be normally of a tad-pole 
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shape, although the body was capable of great elongation and con- 
traction, assuming protean forms. The two black eyes were very 
conspicuous. There are apparently two acetabula, the auterior 
one of which is described by Diesing (Sys- 
tema Helmiuthum, I, p. 300) as the mouth, 
and it performs the functions of a sucker. 

There is a small aperture auterior to it. In 
creeping, tbe motion is similar to that of the 
looping or geometric caterpillars, the suckers 
being alternately attached, lint in water tbe 
animal swims by vibrations, and is so rapid in 
its elongations, contractions, and gyrations, 
that the eye cannot follow it. Often it takes 
the form of. a round disk, from which tbe tail 
projects upward wriggling in the most comical 
manner. A figure of this little animal, which 
may be called Hialrionella pomatiopaidis, is 
subjoined (Fig. 21). Tbe species already "known are European, 
and found upon aquatic snails, such as J’lanorbis and Vimparws, 
Besides tbe lapidaria, there are undoubtedly one or more others 
of the so-called Amnicolse of North America which belong to 
this genus as I have defined it ; but with one exception I cannot 
state with any degree of probability what they are, having seen 
the animal of lapndaria only. Tbe A mnicola Sayana of Anthony, 
however, upon which Mr. Gill founded his proposed genus Chilo- 
cyclug, belongs with little doubt to Pomaliopxis ; for the shells are 
similar in all essential characters, such as the reflected lip, 1 which 
is developed only in the adult ; the animal lias similar terrestrial 
habits, and its lingual dentition is of the same general type, as 
may be understood by a comparison of the accompanying wood- 


Fig. 28. 



1 Tibs is tbe character (•* circular lip reflected"), which was considered 
by Mr. Gill as the distinctira mark of Chilocyclus . 


Fig. 27. 
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cut (Fig. 28) of that of Sayana, copied from Troschel's work, 
with that of the lapidaria as given above. The difference in the 
denticulation of the lateral teeth is indeed considerable, but can 
scarcely be considered generic, in the absence of other important 
distinctive characters. 

Before conclnding our remarks npon this snbfamily, we must 
not fail to allude to the very close resemblance to Pomaliopsis 
shown in the genus Tomichia of Benson, which is placed by most 
writers among the air-breathing snails, of the order Opcrculnta, 
suborder Opisophthalma, and family Truncatellidc. In this animal 
the shell is extremely similar to that of Pomaliopsis, and the foot is 
also provided with lateral sinuses. It is said to live in fresh-water 
ditches. “ The adult specimens, for the most part, crept about 
on the moist earth at the edge of the water; but the yonnger 
individuals were immersed.” 1 Such habits woulB seem to indi- 
cate a branchiferous rather than a pulmuniferons mode of respira- 
tion, in the young at least. But the eyes are said to be placed 
on tubercles near the upper bases of the tentacles, whereas in 
Pomaliopsis they are at the outer bases. The superior position 
of the eyes may be of itself of little importance ; but it is found, in 
other cases to be co-existent with respiratory organs formed for 
breathing air. The lingual dentition, as figured by Troschel • is 
similar to that of Pomaliopsis in all respects except that the 
rhachidian tooth has its basal denticles connected by a transverse 
plate ; — a character which approximates it to the Truncatcllidee. 
Troschel places Tomichia in the same group with LUhoylyphus, 
npon what grounds it is not easy to comprehend. 

Whatever conclusions may be arrived at from these facts, we 
have undoubtedly here, between Tomichia and Pomaliopsis, the 
closest point of osculation between the branchiferous and pultno- 
niferous Gasteropoda. 

Three genera have been recently described in the " Annals and 
Magazine of Natural History,” which have considerable resem- 
blance in form or habits, or in both, to the Pomatiopsin*. These 
are Cecilia,' A. Adams ; Blanfordia ,* A. Adams, and Cremno- 

1 Benson, Ann. and Mag. Nat. Hist. [3], XII, (1863,) 424. 

r Gebiaa dor Sehneoken, I, pi. vii. fig. 15. 

» Ann. and Mag. Nat. Hist. [3], VIII, (1861,) 308. 

1 An a. cit. [3], XII, (1863,) 424, pi. vil, fig. 11, 12. 
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bates,' Blanford. Unfortunately the lingual dentition of these 
genera, which would afford us the best guide to their true position 
in the system, has not yet beeu examined. They are all more or 
less amphibious in habits, but their respiratory organs have not 
been studied with sufficient care to determine whether they are 
branchiferous or pulmoniferous. If they breathe by means of 
“ lungs,”' two of them must be referred, with Tomichia, etc., to 
the neighborhood of the Truncatcllidse, while the other will form 
a new family. But if they are truly branchiferous, they must be 
closely related to the two subfamilies of Uissoids which have been 
treated of above. 

Cecina and lilan/ordia arc both Mantchurian or Japanese 
genera, found, like the Truncated®, in damp places near the sea. 
They have both, however, shells with olivaceous periostraca and 
opercula sunilifr to those of Pomatiopsis. In the first-mentioned 
genus the eyes are also placed at; the outer bases of the tentacles, 
which would seem to exclude it from the Truncatellidie and 
approximate it still more to Pomatiopsis ; but the tentacles are 
said to be lobiform and flattened, and no mention is made of 
sinuses in the sides of the foot. Further investigation of this 
genus is therefore necessary before its true place can be determined. 

Blanfordia shows even greater resemblance to Pomatiopsis 
than Cecina does, for we find in it the same arrangement of lobes 
and sinuses in the sides of the foot, indicating the same stepping 
mode of progression ; but this is accompanied by the Trunea- 
telloid character of having the eyes on the upper bases of the 
tentacles ; so that the genus will very probably be found to belong 
to the Truncatcllidm when its respiratory organs and dentition 
are examined. 

Crcmnobates is an Kast Indian genus, found on rocks wet by 
fresh-water. It is referred by Blanford to the Littorinidte. It 
has a trochiform shell very different from that of Cecina and 
Blanfordia, and approaching that of the marine genus Fossarus. 
There is said to be a “ large vascular sac at the back of the neck." 
The eyes are on the outer bases of the tentacles, and the foot is 
not lobed. The operculum is subspiral and testaceous. The 

' Ann. eit. [3], XII, (1803,) 184, pi. iv, flg. 1-12. 

2 The intermediate type of breathing-organ found in the operculated 
terrestrial Gasteropoda, Cyclustoma, etc., is here meant. 
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position of this genus still remains in doubt, although, notwith- 
standing the “ vascular sac” and its amphibious habits, it seems 
to me most probable that it will prove to be brauchiferous. For, 
as Mr. Blauford has pointed out, its characters exclude it front 
all known families of pulmoniferous gastcropods. 

[Since the above remarks were written, I have received, through 
the kindness of Mr. W. H. Dali, a specimen of Cremnobatex syn- 
hydreenxis, which, fortunately, contained the dried animal. I 
find that its dentition is entirely that of the Littorinidse.] 

IIL SYSTEMATIC DIAGNOSES OF THE GENERA OF 
HYDROBIIN.E. 

The subfamily Pomatiopsintc, as far ns is certainly known, con- 
tains but one genus, so that its further illustration is at present 
unnecessary. With the Hydrobiina; it is far otherwise, no less than 
fourteen genera being indicated by the considerable differences to 
be observed among the species of this subfamily, which are very 
numerous in all parts of the world. Iu the recent monographs 
of von Frauenfeld, 1 one hundred and twenty-five species are enu- 
merated, a few of w,)iich, however, belong to the allied subfamilies 
Itissoime and Pomutiopsime. But the German naturalist has 
naturally overlooked some described species on account of their 
having been placed in wrong genera ; and there art* numerous 
undescribed species in the collections of American conchologists, 
particularly in that of Mr. Tryon, which would make the total 
number of species nearly two hundred. 

The generic place of very many of these species, known as yet 
by the shell only, must remain undetermined until the soft parts 
and the lingual dentition arc examined. Certain genera, as Sleno- 
Ihyra, Trictila, Pyrgula, and Tryonia, arc indeed easily recog- 
nized by the shell alone ; but no characters are found in it which 
will enable ns to distinguish certain Littorinellaj and Hydrobiaj 

1 See Verhandl. der k.-k. stniil.-bot. Qesellsohaft in Wien, XII, (18(i2,) 
pp. 1158-1160, and XIII, (1863,) pp. 193 210; 1017-1032. This author 
distributes the species of the subfamily among five genera, — Xrnuiturn , 
Lilliogtyjihu*, Paludintlla, fjydrohia , and Am n iroln, but he gives no charac- 
ters for the distinction of the last three genera, and confesses the difficulty 
of doing so until the soft parts art) better kuowu. 
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from Jhjthinella and Paludeslrina, and the same difficulty will 
probably be found with Gillia and Somaiogyrust, or with Lilho- 
gli/phus and fluminicola. I shall therefore under each genus give 
ns examples only a few species which certainly belong to it, without 
attempting to assign a place to every known species of the family. 
It would not, of course, lie difficult to do this approximately, but 
rather than run the risk of adding to an already overburdened 
synonymy, I will leave the work to those who have proper oppor- 
tunities for observing the entire animal in each case ; and would 
beg my fellow-workers in this field to take the same course. 


Subfamily HYDROBIIN-rE. 

Shell very small, or of moderate size, never exceeding two- 
fifths of an inch in length, globose, ovate, or elongated, generally 
umbilicated or rimate, and covered with a periostraca for the most 
part of an olive color ; whorls moderately numerous (4-8), smooth, 
or, rarely, ribbed or carinated, never cancellated ; aperture more 
or less ovate or rounded, rarely subacute or effuse anteriorly ; 
peritreme continuous ; outer lip usually simple and acute. Oper- 
culum subspiral, corneous or testaceous. Tentacles, verge, and 
gills as in the diagnosis of the family, p. 3. "Foot without lateral 
sinuses, truncate and auricled in front, aud generally rounded 
behind ; operculigcrous lobe destitute of cirri. On the lingual 
ribbon the rhachidian tooth is much broader at the base than at 
the summit, with the basal margin trilobate, aud the basal den- 
ticles situated on the anterior surface, between the base aud the 
oblique lateral margins, being connected with these margins by a 
carina or lobe usually extending to the infero-exterior angle of 
the tooth ; so that they are rather dependencies of the lateral 
margins than of the base. The peduncle of the intermediate 
tooth is slender and generally long. The lateral teeth are straight 
or regularly curved, with no approach to the sigmoid form seen 
in tho Rissoinse aud Skeneinm. 

Station, in fresh or brackish water. 

Like all of the Rissoid® these little animals are strictly herbivo- 
rous. Moquin-Tandon remarks' that they have, connected with 
the stomach, a cartilaginous stylet like that occurring in certain 

1 Hist. Nat. des Moll. ter. et fluv. de France, II, 514. 
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bivalves. Something like this stylet I have observed also in onr 
American Melanians. 

In the following diagnoses of the genera, the characters given 
are always those of the type, except when they are expressly 
stated to have been made out from some other species. In the 
description of the lingual dentition of the typical or a congeneric 
species, the formula of the denticles is, strictly speaking, only 
specific, and is given only as an indication of the generic numeri- 
cal character of these denticles. Their respective limits as to 
number in each genuB must be determined by the examination of 
the other species. 


8TEXOTHYRA, Bwsoj. 

Nemnium, Besson, In the Calcutta Journal of Science. Name pre-oocn- 
pled in Ornithology. 

Stenothyra, Besson, in U. & A. Adams' Genera of Beoent Molluscs, II, 
(1888,) 626. 

Shell ovate, smooth, imperforate ; aperture rounded, contracted. 
Operculum testaceous. 

Lingual ribbon, according to Troschel’s figure,* with tho rha- 
chidian tooth only one-third broader than long, and deeply emar- 
ginated on cither side beneath tho cusp, which is armed with nine 
denticles ; basal denticles two in number on each lateral margin, 
pointing upward. Intermediate tooth with seven denticles ; inner 
lateral with thirteen ; outer lateral with eleven. These denticles 
may be conveniently formulated thus: ^ 3 - 7-13-11. 

Station, fresh-water. 

Distribution, India and Southeastern Asia, and the neighboring 
islands. 

Trrs 5. delta, Benson. Syn. Nenatura delta , Benpon, Calcutta Jour. 
Set. — H. & A. Att. Gan. Roc. Moll. I, (1884,) 342, xsxvi, 6 (shell and oper- 
culum). — T hoscukl, G eb. dor Sohnecken, I, (1887,) 104, vii, 11 (lingual den- 
tition), llab. River Ganges. 

The species are enumerated in H. k A. Adams’ “ Genera,” II, 
62fi, and by von Frauenfcld in the “ Yerhandl. der k.-k. zoOl.-bot. 
Gesellschaft in Wien,” XII, (1862,) p. 1158. 

This genus is placed in the Viviparidre by II. k A. Adams, 
von Frauenfcld, and most other authors, and in the Littorinidu) 

1 Gebiss der Bcliueckeu, I, pi. vii, fig. 11. 
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by Gray. Troschel arranges it with Uythinia ; the two genera 
forming his group Bythinise. But it is removed from the Bythi- 
niu® by its subspiral operculum. 

TRICUL.A, Brssos. 

Trieula , Bxhsox, Calcutta Jour. Sci., Ill, (1643.) 

Shell elongated, smooth, subperforate ; aperture ovate, rather 
narrow ; inner lip thickened. Operculum corneous, with the 
nucleus very small and close to the base, ltostrum elongated. 
Tentacles filiform. 

Lingual dentition unknown. 

Station, fresh-water. 

Distribution, India. 

Type T. monlnna , Bassos, loc. supra cii. — H. & A. An. Gen. Reo. Moll. 
I, (ISM,) 306, xxxil, 5, ffb, 56 (shell and operculum). Bab. River Kaaman, 
India. 

No other species is known. It is placed in the Melaniidse by 
Benson and II. k A. Adams. Benson says that the soft parts 
resemble those of Melania, but the characters he gives of these 
parts do not serve to distinguish them from those of the Ilydro- 
biinse, to which group the genfls has been referred by Brot. 1 My 
opinion of its affinities is based upon the characters of the shell, 
such as its small size, continuous peritreme, umbilicus, etc., which 
do not occur in the Melaniidse. 

LITTORIKELU, Bun. 

Littorinella, Brace, Ber. Ob. d. Vers. d. Naturf. In Maym. (1646,) p. 
148 ; — also Thoma, Jahrb. des Ver. fiir Naturkunde in Herzogthum 
Nassau, II, (1845,) 158. 

Shell ovate or elongated, thin, smooth, perforate; whorls ventri- 
cose; apex obtuse ; aperture rather broadly oval ; inner lip not 
thickened. Operculum corneous. In L. minu/a the rostrum is 
rather long ; the tentacles very slightly tapering, and blunt at the 
extremity ; the verge is simple, slender, tapering, compressed, and 
pointed ; and the foot is rounded behind. 

Lingual dentition of L. minuta: Ilhnchidinn tooth withont a 
central basal process, and with a small lobe, almost amounting to 

1 Cat. Syst. Melau., (1862). 
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a denticle, at the outer side of the single basal denticle. Inter- 
mediate tooth with the body quadrate and strongly projecting at 
its infero-intcrior angle, which is blunt ; peduncle very long. 
Formula of the denticles: - 5 - 12 - 12. 

Station, brackish or sea-water in sheltered positions. 

Distribution, probably mundane. 

Tv pk T.. ventrosa, — Turbo ventrorus, Most. — Cyclostoma acutum , Drai*. — 
Riaoa vmtrota, Forbes & Hasl., Brit. Molt., Ill, (1853,) 138, lxxxvli, 1, 5, 
6, 7. Hub. Europe. 

The following species belongs, with little doubt, to the same 
genus : — 

L. mtnufn. — Turbo minutus, Tottks. — Cingula minuta, Gould, Iut. Mass. 
(1841,) 2fi5, fig. 171. New England 

The name Litlorinella was originally proposed by Braun for 
“the I’aludiuas with a spiral operculum,” which would make it 
include nearly the entire subfamily ; and no species arc mentioned 
by him, from which wo can select a typo. Thorn®, in the “ Jahr- 
buch,” quoted above, was the next author who used the name, and 
his first species must be taken as the type. This species is the 
Cyclostoma acutum of Draparnaud, a brackish-water or marine 
species, identical with the Turbo ventrosus of Montagu. The 
characters of the soft parts of this species, including its lingual 
dentition, arc as yet unknown, but the shell so closely resembles 
that of the common “Cingula minuia ” of the coast of New .Eng- 
land, that we can have little doubt that they are congeneric. The 
characters of the animal, other than eonchological ones, have there- 
fore been drawu from the latter species. These characters seem to 
forbid its generic association with Uydrobia as typified by H. ulvse. 
But, should the soft parts of Montagu’s Turbo ventrosus be found, 
upon examination, to present characters differing gencrically from 
those of Totten’s Turbo minulus, or if they do not so differ should 
Thomas's shell be found to be gencrically distinct from the Turbo 
ventrosus, we u r onld propose for the genus here indicated, the name 
Eerobia, with Turbo minulus as the type. In our efforts to retain 
the names previously applied without knowledge of the true charac- 
ters, to members of the group under consideration, and to avoid the 
introduction of new names which may prove to be synonyms, we 
experience great difficulty in ascertaining the typical species upon 
which such genera must be supposed to be founded ; and when 
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that species is decided with some degree of certainty, materials 
arc not always at hand for the determination of the important 
characters of its soft parts. 


IIl'DROBIA, Hartmans. 

Hydrobia, Hartmann, in Sturm's Fauna Deutschland's, Abth. VI, (1821,) 
Iltift 8, p. 46 (in part). 

Paludinella , LovSn, Ofv. af. k. vet.-Akad. Fiirh., Ill, (184(i,) 157 (not 
of Pfkipker). 

Littorinida , Eyd. & Soul., Voy. Bonite., Zool., II, 536. 

Shell ovate or elongated, smooth, snbperforate ; spire conic ; 
whorls flat ; apex acute ; aperture ovate ; inner lip not thickened. 
Operculum corneous. Rostrum rather long. Tentacles some- 
what tapering, but blunt at the extremity. Foot somewhat 
pointed behind. 

Lingual dentition of the type: Rhachidian tooth very broad, 
with a strong, central, obtuse, tongue-shaped process from the 
anterior concave surface, directed downward and reaching beyond 
the base. Intermediate tooth shaped as in Littorinella minula, 
but with a deep concavity in the body. Lateral teeth with the 
dorsal or exterior margin of the peduncle or shank reflected or 
thickened. Formula of the denticles : jp- 6- 13-25. 

Station, brackish water. 

Distribution, mundane. 

Typr II. utrw, H. & A. Ad., Gen. Rec. Moll., I, (1854) 335, xxxv, 10 
(animal, .‘-hell, and operculum ). — Turbo ulvie , Penn. — Hinson Forres 

& Hasl., Brit. Moll., Ill, (1853) 141, Ixxxi, 4, 5, 8, 9, and lxxxvii, 2, 8 
(shell), and jj, 8 (animal). Hal. Europe. 

The difficulty of separating the Littorinella: and Ilydrobue 
from the Bythinellte and Paludestrina: by the shell alone, has been 
already alluded to. It might be convenient, ns a temporary ex- 
pedient, to arrange all the brackish-water species in the two 
former genera, and the fresh-water ones in the other two, the 
nltimato separation being founded upon the character of the apex 
of the shell and of its whorls. 

My reasons for retaining the name Ihjdrohia for the genus 
typified by H. ulvec, have been stated on page 6. 

The Paludinella of Lovcn (not of I’fcif., on which see p. 18) 
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is synonymous with Uydrobia. II. <fc A. Ailams' liave rightly 
understood Pfeiffer’s genus, as their description shows, but most 
of the species they refer to it, among them our Lillorinella 
minuta, belong to groups entirely different. 


BYTIIIXELLA, Moq.-Taxd. 

4 

Leachia , Risso, Hist. Nat. d’Europe Meridionale, IV, (1826) 100, 102 (not 
of Leeubur, 1821). 

Bythinella, Moo.-Tahd., Jour, de Conch. II, (1851 ) p. 239, note ; and Hist. 
Nat. des Moll. ter. et fluv. de France, II, (1855) 515. 

Subulina , Thobch., Oeb. der Sclmeck., I, (1857) 108 (not of Beck). 

Paludinella y Fracbkfeld, Verhandl. der k.-k. zool.-bot. Oesellschaft in 
Wien, XIII, (1863) 199 (not of Pfeiffer). 

Microna , Zibgler, in Frauenfeld’s “Arten der Gattung Lithoglyphiu Mhlf.” 
etc., loc. cit. XIII, (1S63) 200. 

Shell elongated-ovate, usually somewhat pupiform, imperforate, 
or simply rimato ; apex obtuse. Aperture oval or rounded ; peri- 
treme continuous, outer lip slightly thickened. Operculum corne- 
ous, with the nucleus moderately large, and not very close to the 
basal margin. Tentacles tapering, but blunt at tip. Foot rather 
narrow, rounded behind. Verge (in IS. ferrusina) bifid. 

Lingual dentition of IS. thermalis, according to Troschel’ : 
Rhachidian tooth moderately long, with the infero-lateral angles 
much produced. Intermediate tooth with the body longer than 
broad. Formula of the denticles : ^ - 6 - 18 - 0. 

Station, fresh water. 

Distribution, Europe and North America 

Ttpr B. viridis, Moq.-Taxd., Journ. de Conch., II, (Util) p. 239, note; 
and Hist. Nat. dea Moll. ter. et liar, de Franco, II, (1855) 924, pi. xxxix, 
fig. 11-17. — Bulimus viridis, Poir, Prodr., (1801) 45. — Cyclostoma viride, 
Dsap., Hist. Moll., (1805) p. 37. II ah. Western Europe. 

The following species may also lie mentioned ; — 

B. ferrusina, Moq.-Taxd., Hist. Nat. des Moll. ter. et fluv. de France, II, 
(1855) 516, pi. xxxviii, fig. 20-28. — Paludina ferrusina , Das Mocl. 
Western Europe. 

B. vilrea , Moq.-Taxd., loc. cit., II, (1855) 518, pi. xxxviii, fig. 33-36.— 
Cyclostoma vitreum, Dbap. Western Europe. 

1 Genera of Reoent Molluscs, II, 315. 

* Gebiss der Schnecken, I, 108, pi. vili, fig. 6. 
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B. abbrcciata, Mou.-Taxd., lor. rit. II, (1855), 519, pi. xxxviii, fig. 37, 3$. 
— Palndina abbrcciata, Mich. Western Europe. 

B. ronoidra, Mou.-Taxd., tor. cit., II, (1855) 522, pi. xxxix, fig. 3-5. — 
Paludma conoidca, K r. v>. Western Europe. 

11. brevis, Mou.-Taxd., loc. cit., II, (1855) 523, pi. xxxix, fig. C-10. — Cy- 
clastoma brr.re, Dkai*. Wealem Europe. 

B. similix, Moy.-TA.xo., loc. c it., II, (1855) 526, pi. xxxix, fig. 18, 19. — Cy- 
closiotna simile, Dkaf. Western Europe. 

B. Nickllniana, Stm. — Poludina Nirkliniana, Lea, Tr. Am. Phil. Soc., VI, 
(1839) 92, pi. xxiii, fig. 109. Pennsylvania, 

11. Binriryi, Stx. — Pomdiopxis Binncyi, Trtox, Proc. Acad. Nat. Sci. 
Philad., 1863, p. 148, pi. i, fig. 10. California. 

See also on p. 20, ante, for others. 

This genus differs from Amnicola in its lingual dentition, the 
rhaehidinn tooth having but one basal denticle. It differs from 
Liltorinella in having a bifid verge ; and from Paludestrina in the 
shape and obtuse apex of the shell, and in the want erf perceptible 
denticulation on the cusp of the outer lateral tooth of the lingual 
ribbon. 

Moqnin-Tandon’s varicose Bythinelhe, 11. marginata and B. 
gibba, are not included in the above list of species, because diev 
present characters in the shell which may indicate important dif- 
ferences in the soft parts. Whether they are true Bythincllm 
remains to bo determined by future examination. 

If the type of Hartmann’s genus Hydrobia should prove to be 
a fresh-water species, that name will have to be adopted in place 
of Bythinella for this genus. 

The name Leachia, of Risso, must be rejected on account of its 
previous use by Lcsueur for a genus of Cephalopoda. Lesueur’s 
name is considered synonymous with Loligopeis by Gray,' but the 
group seems to be sufficiently distinct from the typical Loligop- 
sides in the tuberculation of the body. 

For further remarks upon the genus Bythinella, see ante, p. 17. 

PAI,i nr.STItl\A, D’Obb. 

Paludestrina, D’Obbiusy, in Sagra’a Cuba, Moll., II, (1841) 8. 

Shell conic, more or less elongated, smooth, imperforate or 
nearly so; apex acute. Aperture ovate ; peritreme continuous ; 
outer lip acute; inner lip not thickened. Operculum corneous. 

1 Cat. Moll. Brit. Mus., Ceph. Antep., p. 39. 
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Lingual dentition of P. cultninea, according to Troschcl' : 
Khachidian tooth very short and broad ; basal denticle with a 
lobe or ridgo connecting it with the lateral margin. Body of the 
intermediate tooth longer than broad, aud longer, than its pe- 
duncle. Formula of the denticles : ^ - 9 - 19 - 25. 

Station, fresh water. 

Distribution, South America ami the West Indies. 

TvrR P. Auberiana, D’Orriort, in Sagra’s Cuba. Moll., II, (1841) 8, pi. i, 
fig. 6, 7. Hab. West Indies. 

The following are congeneric : — 

P. culminra, D'Orb., Voy. Am. Mend., Moll., p. 386, pi. xlvii, fig. 10-12. 
Bolivia. 

P. Cumingiana, D’Orb., Voy. Am. Merid., Moll., p. 385, pi. xlvii, fig. 14- 
16. Chile. 

P. Parchappii, D’Orb., Voy. Am. Merid., Moll., p. 383, pi. xlvili, fig. 4-6. 
Baenos Ayres. 

D’Orbigny’s description of his genus Patudestrina would make 
it include the entire subfamily Hydrobiinm, with the exception 
of Stennthyra, and this was doubtless intended by him, as he 
seems to have been ignorant of the generic names previously 
proposed for the shells of the group. As in all such cases, we 
must select a type from among the species described by him, and 
of these we select the first, not only on account of the accordance 
of such a selection with a rule of nomenclature generally adopted, 
but because it will afford us a name for a group of American 
forms which should be generically separated from the other 
elongated fresh-water species which we have included in Bytlii- 
nella. 

The first species ever described by D’Orbigny, as far ns wc 
have been able to ascertain, is the P. Auberiana of the “ Afol- 
lusques” of Sagra's Cuba. This species is said by the author to 
be “common on the maritime sands of Cuba,” which at once 
suggests the idea that it may be a Ilydrobia or Bissoa, and not 
congeneric with the South Americnn fresh-water forms we have 
included in the genus, from one of which the lingual dentition of 
the genus has been made out. But wc find that I’oey, an excel- 
lent observer, has placed the P. Auberiana among the fresh-water 

1 Gebisa der Schnecken, 1, 108, pi. viii, fig. 5. 
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shells of Cuba,' and D'Orbigny himself says that the species was 
found at Guadeloupe, “ at the mouth of a rivulet” The conclusion 
would naturally follow' that IVOrbigny was misinformed with re- 
gard to its habitat, and that it is not a marine, but a fresh-water 
species. I adopt this conclusion the more willingly' on account 
of the close agreement of the shell of P. Auberiana with the 
South American fresh-water P. culminea ; both having a form 
rarely found among the shells of the marine Hydrobia!. If, 
however, I should prove to bo mistaken in this conclusion, 
Paludestrina Auberiana will doubtless be found to be a Hy- 
drobia, of which Il'Orbigny’s name will then become a synonym. 
In this case I would propose the name Heleobia, for P. culminea 
and its. allies. 


Pl’RGl T LA, Chbistofori 4 Jar. 

Pyryula, Christofori 4 Jar, Consp. Math. Moil. (1832); and Mant. Catal. 
teat., (1832) p. 4. 

Shell elongated, turreted, imperforate ; whorls carinated. Aper- 
ture oval, effuse anteriorly ; outer lip not thickened. Operculum 
corneous, with projections on the outer margin, corresponding to 
the concavities of the carime of the shell. In the soft parts of 
P. biearinata, according to Moquin-Tandon, the foot is “ narrow, 
obtuse, and as if bilobate in front, somewhat pointed behind,” and 
the tentacles are slender. 

Lingual dentition unknown. 

Station, fresh waters in mountainous regions. 

Distribution, Europe and South America. 

Ttpk P. Helvetica, H. 4 A. Adahs, Gen. of Rec. Moll., I, (1854) 303, pi. 
xxxii, figs 7. — Malania Helvetica , Michblir, Mag. do Zool., 1831, p. 37, pi. 
xxxvii. — Pyryula annulate , Christ. 4 Jar, Mant. Catal. Test. (1832) p. 4. 
Of a white color. II il. Switzerland, f 

The following are all the other species as yet known : — 

P. hiearinata, Bocrouiorat, Rev. et Mag. de Zool., [2] XIII, (1861) 528. 
— Bythinia biearinata , Dcpct. — Bythinella biearinata , Moo.-Tard., Hist. 
Nat. des. Moll. ter. et flnv. de France, II, (1855) 520, pi. xxxviii, fig. 39- 
42. France. 

P. pyrenaica , BorRonoxAT, loc. cit., [2] XIII, (1861) 530. Pyrenees. 

P. andlcola , Stm. — Paludcttrina andicola, IVOkb. , Vo/. Am. Merid., Moll., 
p. 385, pi. xlvii, fig. 13. Andes of Bolivia. 

_____ __ ___ * 

1 Mem. sobre la Hist. Nat. de la Isla de Caba, II, (1856) 10. 
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It is interesting to notice that all the species of the germs ns 
yet described are severally reported to occur in mountainous dis- 
tricts ; an instance of correlation of form to external conditions. 

Hcrrmauscn suggests that the name should be changed to Pyr- 
gixeux, as the correct spelling. But Pyryula is not a hybrid term, 
since pyryus is a Latin as well us a Greek word. 


TKTOSIA, Sis. 

Tryonia, Snarsos, Am. Journ. of Conch., I, (1865), 54. 

• \ 

Shell perforate, elongated, turreted, subulate, acute at summit 
and rather pointed at base ; surface longitudinally ribbed or 
plicated, not spinous ; whorls numerous, shouldered. Aperture 
small, oblique, rhombo-ovate ; aud somewhat pointed, sinuated, 
and effuse at base ; outer lip thin and sharp, projecting below ; 
inner lip appressed to the whorl above, peritreme however con- 
tinuous. 

Operculum and lingual dentition unknown. 

Station, fresh w'atcr. 

Distribution, Southern California. 


Fig. 29. 


Ttpb T. clathrata, Stm. (Fig. 29). — Whorls eight. Longitudinal ribs 
▼ari&ble in number, nsnally about twelve to each 
whorl. Surface otherwise smooth, or marked with 
delicate incremental striae. There is no trace of re- 
volving striae or lines. Length, 0.2 inch. 

The specimens described are in a semi-fossilized con- 
dition, mostly white, tbongh not chalky, bnt with an 
ivory-like hardness. Some of them are translucent, 
looking as if siliciflcd. From the circumstances under 
which they were found, however, it is probable that 
the species ezi|ted within a very recent period, if not 

indeed now living. 

Large numbers of specimens were found, in company with other dead 
fresh-water shells of the genera Physa, Planorbia , Amnicola, Sphterium, etc., 
in the basin of the Colorado Desert, Southern California, by Mr. Win. P. 
Blake, on one of the Pacific Railroad Surveys. The basin is the bed of an 
ancient lake, now dry. The specimens collected by him are in the museum 
of the Smithsonian Institution. 



The genus may be distinguished not only by the form and 
sculpture of the shell, but by the shape of the aperture aud the 
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projection of the onter lip, which gives it a diameter somewhat 
like that seen in Camjieloma and Ebuma. 

■ In company with the Tryonim Mr. Blake found a small cancel- 
lated shell which has been described as Melania exigua by Conrad 
and as Amnicola jirotea by Gould.* In view of the character of 
the surface, I think it scarcely possible that this spoejes cun 
belong to the Hydrobiina:. It will, perhaps, be found to be allied 
to Hitiium. The occurrence of this marine or brackish-water 
genus in the Desert would not be surprising, since Onathodun 
was found in the same basin at a point somewhat nearer the Gulf. 

It has, unfortunately, been only possible to describe this genus 
in a very imperfect manner, the characters of the shell alone 
being given. I have dedicated it to Mr. Geo. W. Tryon, a 
well-known conchologist of Philadelphia, to whom we have been 
indebted for the loan of many interesting specimens of Amnicota, 
etc. 


POTAMOPTKGl'8,' Stm. 

Potumopyrgui, Stimpson, Am. Joarn. of Conch., 1, (1865) 53. 

Shell ovate-conic, imperforate ; apex acute ; w'horls coronated 
with spines ; outer whorl nearly two-thirds the length of the 
shell ; aperture ovate ; outer lip acute. Operculum corneous. 
Rostrum of moderate length. Tentacles very long, slender, 
tapering, and pointed. Kyes on very prominent tubercles. Foot 
rather short, broadest in front and strongly auriculated. 

Lingual dentition of type : Rhnchidian tooth trapezoidal ; in- 
ferior margin nearly straight, faintly trilobate ; basal teeth minute 
and closo to the lateral margins. Intermediate tooth with the 
peduncle very long, three times as long as the hotly and con- 
stricted at its juncture therewith body subrhomboidal and ex- 
cavated in the middle ; cusp with numerous equal teeth. Lateral 
teeth constricted near the summit, and with the dorsal or outer 
margin of the shank reflexed or thickened ; outer lateral with a 
broad summit shaped like a chopping-knife. Formula of the 
denticles: — -11-15-20. 

Station, fresh water. 

Distribution, New Zealand. 

> Pacific R. R. Report*, Vol. V, p. 332, pi. xi, fig. 6-9. 

8 rioTa/ase, flavins ; iri^yoc, tarris. 

June. 1865. 
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Type P. corolla, Rth , — Melania Corolla, Gon.n, Proo. Boet. Soc. Nat. Hist. , 
II, (1847 ) 223 . — Amnicola corolla, Govld, U. S. Expl. Bxped., Moll., (1852) 
129, pi. iz, fig. 149, o~e. Now Zealand. 

No other species is as yet certainly known to belong to this 
genus. There are other coronated species belonging to the 
family which must be placed in it, if they are found to agree 
with it in the lingnal dentition, the peculiarities of which consist 
in the form of the rhnehidian tooth, which is not strongly trilo- 
bate below as in the other genera of the group, in the approxi- 
mation of the very small basal denticles of the same tooth to the 
lateral margins, and in the great number and equal size of the 
denticles of the intermediate tooth. 

The dentition was made out from the type specimen of Am- 
nicola rnrolla, Gonld, in which the animal was found uninjured 
after more than twenty years’ desiccation. This specimen is in 
the museum of the Smithsonian Institution 


COCni.IOPA, 1 St*. 

Cochliopa , Rttkpeoe, Am. Journ. of Conch., 1, (1865) 52. 

Shell depressed-conic ; base concave, carinated ; umbilicus large 
and deep ; aperture oblique. Operculum thin, corneous, sub- 
spiral. Rostrum of moderate size ; tentacles rather long, taper- 
ing. Verge rather elongated, compressed, geniculatcd, and bifid, 
the inner branch being very small, less than one-fourth the size 
of the outer one and arising at the inner angle of the gcnicnlation. 

Lingual dentition of the typical species : Rbachidiau tooth 
short and broad ; middle lobe of the basal margin very broad ; 
basal denticles rather large. Intermediate tooth with a long pe- 
duncle, and square body having a cavity in the centre. Lateral 
teeth with an expansion of the inner side of the shank, separated 
from the summit by a deep rounded sinus ; the onter lateral 
being more expanded than the inner. Formula of the denticles : 
jp-8-18-24. 

Station, fresh water. 

Distribution, Californio. 

Typh C. Rowel l ii , Stm. — Amnicola Rowel It i, Tkton, Proc. Acad. Nat. Sci. 
Phila., 1863, p. 147, pi. i, fig. 8, 9. — Head black ; tentacles yellowish, with 


k cochlea parva ; ■> vn, foramen. 
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black tips, and a black Hng just beyond the middle. Found in Clear 
Lake, Cal., by the Her. Mr. Lowell. 

But one species is yet known of this very distinct genus, which 
differs from all other Hydrobiinte in its greatly depressed form 
and large umbilicus. The characters of the soft parts were made 
out from a specimen of the shell kindly furnished by Mr. ^ryon, 
which fortunately contained a portion of the dried animal. 

(ilLLU, St*. 

Gillia, Stinpkob, Am. Journ. of Conch., I, (1865) 53. 

Shell rather large, subglobular,' thin, snbperforate, smooth; 
spire small ; suture not impressed. Aperture large, broad, ovate, 
oblique ; outer lip thin, acute, not projecting anteriorly. Oper- 
culum thin, corneous, regularly ovate. Rostrum rather broad. 
Tentacles tapering, pointed. Verge small, simple, lunate. 

Lingual dentition of the type : Rhachidian tooth moderately 
long, deeply trilobate below ; basal denticles close to the basal mar- 
gin, and projecting Iteyond it. Intermediate tooth with the body 
subrhomboidal, slightly excavated in the middle. Outer lateral 
tooth with a smaller number of denticles than the inner. Formula 
of the denticles: 8-24-10. 

Ova-capsulcs hemispherical, each containing a single egg, and 
deposited singly or in groups or linear series. 

Station, fresh water. 

Distribution, the eastern parts of tho United States of North 
America. 

Typr G. altilis , St *. — Melania allilia, Lka, Trans. Am. Phil. 8oo., VIII, 
(1843) 174, pi. v, fig. 23. Pennsylvania to Sooth Carolina. 

As mentioned on a previous page, the Melania integra of Say, 
described in the “New' Harmony Disseminator,” II, (1829) 276, 
may probably belong to this genus. 

SOMATOGVKC8, Gill. 

Somatogyrus, Gill, Proo. Acad. Nat. Sci. Phila., 1863, p. 34. 

Shell rather large, globular, thin, smooth, perforate ; spire 
small ; suture impressed ; body whorl globose, more or less 
shouldered above. Aperture large, oblique, rhombo-ovate, nar- 
rowly rounded in front and behind; peritreme thin and acute, 
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and with its entire margin uniformly in one plane, the outer 
lip not projecting anteriorly. Operculum rather thick, corneous, 
subovate ; inner margin concave Dear the upper extremity. 
Foot rather short. Rostrum broad. Tentacles tapering, pointed. 

Lingual dentition of type : Rhnchidian tooth very short and 
broad. Intermediate tooth with the body perforated. Inner and 
outer lateral teeth with about the same number of denticles. 
Formula of the denticles: r j. - 7 - 14 - 14. 

Station, fresh water. 

Distribution, the central parts of North America. 

Xypr S. drpressus, Gill, loo. cit, 1853, p. 34. — Amuirola drprcua, Tavoa, 
Proc. Acad. Nat. Sot. Plata., 1862, p. 432, wood-cut. Iowa. 

As suggested on a previous page, the Melania isogona of Say, 
in the “New Harmony Disseminator,” Vol. II, (1829) p. 277, 
will prove to belong to this genus, if the typical species, S. de- 
presnud, is found to have a broad, compressud, and bifid verge. 


ABMCOLA, Gorin & Ham. 

Amnicola , Gouin & Halo., in Gould's Invert, of Mass., (1841) p. 228. 

Shell small, rather short, ovate or subglobular, thin, smooth, 
perforate ; spire not acute. Aperture broadly ovate, not oblique ; 
outer lip thin and sharp, not projecting anteriorly. Operculum 
corneous. Foot rather short and broad, expanded and broadly 
rounded behind. Rostrum short. Tentacles cylindrical, blunt 
at their tips. Verge short, bifid, with a globular base. 

Lingual dentition of A. porala : Rhachidian tooth very short 
and broad, with a tongue-shaped process from the middle of the 
anterior surface, reaching beyond the base. Intermediate tooth 
with a short broad body huviug a strongly projecting infero- 
interior angle, and a very long peduncle. Formula of the den- 
ticles: ^ - 5 - 18 - 30. 

Ova-capsules semi-lenticular in form, with a laminiform limb. 
Each contains but one egg. 

Station, fresh water. 

Distribution, North America. 

Tvpb A. limosa, Haidrwaji, Monog. Amn., p. 10, pi. i, fig. 5, 6. — Pain- 
din a limosa. Sat, Jourti. Apart. Nat. Scl. Pliilad., I, 125 . — Amnicola porala, 
Gorin, Inv. Maas., (1841) 229', fig. 157. New England Statea. 
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The following species may be added : — 

A. dtcisa, Held., loo. cit-, p. 7, pi. i, fig. 2, 3. Pennsylvania. 

A. pallida, Halo., loc. oil., p. 12, pi. i, fig. 7. Lake Champlain. 

A. purata, Hald., loc. cit., p. 13, pi. i, fig. S. Northern United States 
and Canada. 

See also on p. 16, ante, for others. 

l.ITIIOtll.VPIU S, Muui.fei.dt. 

Lithoglyphus, MrnLpauvr, in Hartmann’s Moll, of Sturm’s “Fauna 
Deutschlands,” VI, (1821) p. 67. 

Lithoglgpter, Fite., Syat. Yerz., (1833) p. lit?. 

Lithoclyput , Villa, Dlsp. Syst., (1841) p. 3li (fide Hermannsen). 

Shell globular, thick, smooth, imperforate; spire short; suture 
not impressed. Aperture broadly subovate, or nearly circular, 
nearly as broad as long; inner lip callous; outer lip simple. 
Operculum corneous, rounded. 

Soft parts of L. lapidum; Foot largo, longer than the /bell. 
Tentacles short, rather tapering and pointed. Verge bifid from 
the base, forks cylindrical, the posterior being two-thirds as long 
as the anterior one. 

Lingual dentition of L. fuscus, according to Trosehel Rha- 
chidian tooth less than twice as broad as long. Body of inter- 
mediate tooth longer than broad ; peduncle rather short. Outer 
lateral tooth with fewer denticles than the inner. Formula of the 
denticles : ^ - t - 8 - 6. 

The only notice we have of the eggs is the following by D’Or- 
bigny with regard to L. peristomatus * :-w-“ They live in numerous 
families ; each shell carries oval eggs which arc affixed to it.” 
We cannot determine from this notice whether the gggs are de- 
posited singly, or in groups covered by a common ova-capsulc. 
Probably the latter arrangement is meant. 

Station, fresh water. 

Distribution, Southeastern Europe and South America. 

Ttpe L. naticoides , H. k A. Adams, Gen. Rec. Moll., I, (1854). 321, pi. 
xxxiv, fig. 1, a , 6 , c. — Paludina naticoides , Ferhusac, Kuster, Monog. 
Paludin., p. 47, pi. ix, fig. 23-26. II ah. Moldavia, Dalmatia, etc. 

The following species are apparently congeneric : — 

L. fuscus, Z«l. — Paludina fuaca, KfiST., Monog. Paladin., p. 46, pi. ix, 
fig. 19-22. Southern Russia. 


* Gehiss der Seknecken, 1, 105, pi. vii, fig. 12. 
2 Voy. Am. Merid., Moll., p. 382. 
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L. lapidum , II. & A. Adams, Gen. Rec. Moll., I, (1854) 321, pi. xxxir, 
fig. 1 . — Paludestrina lapidum, D’Obb., Voy. Am. Murid., Moll., p. 382, pi. 
xlvii, fig. 10-12. Buenos Ayres. 

L. peristomatus, Stm. — Paludestrina peristomata , D’Orb., Iog. cit., p. 382, 
pi. xlvii, fig. 4-9. Buenos Ayres. 

The lingual dentition of the South American species is un- 
known, and must be ascertained before these species can be said 
with certainty to belong to the genus Lithoglyphus. They re- 
semble the type in the form of the shell 

Fl.l MIXirOI.A, Stm. 

Fluminicola, Stimpson, Am. Journ. of Conch., I, (1865) 52. 

Shell comparatively largo, obliquely ovate, thick, smooth, im- 
perforate; spire moderate, obtuse. Aperture ovate; inner lip 
flattened, callous; outer lip effuse and projecting anteriorly, so 
that the peritreme is not continuously in the same plane. Oper- 
culum corneous. Tentacles tapering. Rostrum rather large. 
Foot broad. V erge large, compressed, with a broad semicircular 
laminiform expansion or wing on its left side. 

Lingual dentition of the type: Rhachidian tooth more than 
twice as broad as long. Outer lateral tooth with a smaller number 
of denticles thnn the inuer. Forniula of the denticles : afj-6-10-T. 

Ovn-capsuleB large, circular, depressed, almost discoidal, each 
containing a large number of eggs. 

Station, fresh water. 

Distribution, Oregon and California. 

Type F. Nultalliana , Stm. — Paludina Nuttafliana , Lka, Tt. Am. Phil. 
Soo. VI, (1839) 101, pi. xxiii, fig. 89. Oregon. 

To which we add the following 

F. firms, Stm. — Paludina virens, Lra, loc. cit., VI, (1839) 91. Oregon. 

F. nuclea, Stm. — Paludina nuclea , Lka, loc. cit., VI, (1839) 91. Oregon, 

F. seminalts, Stm . — Paludina reminalis, Hinds, Voy. Sulphur, Moll., p. 54, 
pi. xvi, fig. 22. California. 

F. Uindsii, Stm. — Ammcola Uindsii, Baixd. 
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ADDENDA ET CORRIGENDA. 


Since the completion of the printing of this memoir, Mr 
Tryon, in his “ American Journal of Conchology,” Vol. I, p. 220, 
July, 1865, has proposed a new genus of Ilydrobiinai under tho 
name of Qabbia, with the following diagnosis : “ Shell like 
Amnicola, Gould and Hald. Operculum paucispiral, ealenreous. 
Station, fresh water.” The only species, G. australis, Tryon, is 
new, and figured on pi. xxii, of the volume quoted (fig. 7). It 
is from New South Wales. I have no opportunity to examine 
this shell, hut must remark that the characters given in the 
description do not serve to distinguish it from the immature state 
of Stenothyra in which the contraction of the aperture has not 
yet commenced. The figure reminds ns of Hytlnnia rather than 
any other genus, for in it the operculum is represented as de- 
cidedly concentric, although said to bo “paucispiral” in the 
description. 


On page 22, line 4, after “ Somatogyrut, Gill,” add “Corhliopa, Stm.” 

The figure of Somatogyrut isogonus, on page 22, is accidentally defective 
in representing the lower extremity of the aperture as notched. 

August, 2865. 


( 56 ) 
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In this Index, name* of groups and species not belonging to the family Risaoii)*, and 
411 synonyms, are in italics. * 


Aciculidst, 23 
Alvania, 1, A 

Amnicola, 1, 4, 7, 9, 12, 38, 48, 52, 55 
Amnicola alt Hit, 20, 23 
atienuata , 23 
corolla , 53 
decisa, 16, 53 
dr press a, 20, 52 
galbana, lii 
gran a, 16 

Ilindsii, 26, 54 
Integra , 20, 21 
isogona, 20 
lapidaria , 8, 23 

limosa, 13, 17, 52 

Imtrica , 13 
Nickliniana , 13 
Xfuttolliana , 23 *■ 

obtusa , 2il 

orbioulata, 16 
pallida, 16, 52 
parva, 16 

porata, 10, 11, 52, 53 
porata , 12, 52 
protea, 43 
Jlowellii, 53 
Suyana, 33, 35 
tenuipes, 2Q 

(Snbulina) thermalis, 17, 19 
Amnicolidit , 9 
Amnicolinar, 5, 9, .11 
Ancylcta r, 11 
Asst mined, 2 

Barleeia , 1 
Bittium , 49 
Blatrfordia, 2, 36, 37 
Bulimw virtdis, 44 
Bythinella, 2, 4, 9. 12, 17, 44, 46, 55 
Bythinella abbreviata, 45 
birarinata, 47 
Binneyi, 45 
brevia, 45 
conoidea, 45 
ferrasina, 44 


Bythinella gibba, 45 

marginata, 45 
Nickliniana, 45 
sitnilis, 45 
thermal!*, 44 
viridis, 10, 17, 44 

T itr e a 44 

Bythinia, 2, 4, 9, *10, 17, 20, 53 

Bythinia bicarinata , 42 
By thiniinae, 4, 5, 2 

Campdoma , 24, 49 
Car disoma, 33 
Cecina, 2, 36, 37 
Ceratia, 1, 4 
Chiloeyclus , 1, 4, 9, 35 
Cingula, 1, 4 
Cingula minuta, 6, 20, 42 
Cochliopa, 4, 50, 55, 55 
Cochliopa Rowel lii, 53 
Coenobita , 33 
Cremnobates, 2, 36, 37 
Cremnobates Synhydrscnsis, 33 
Cyclostoma, 1, 8, 37 
Cyclostoma acutum, 45 
simile, 45 
viride, 44 
vitreum, 44 

Ebuma, 49 
Ecrobia, 42 
Elona , 4, 17 

Fenella, 2, 4 

Flnroinicola, 4, 12, 24, 26, 39, b\ 55 
Fluminicola Hindsii, 54 
Duclea. 54 
Nuttalliana, 26, 54 
seminalis, 54 
virena, 54 

Fossarus , 37 

Gabbia, 58 
Gabbia austratis, 56 
Gecarcinus. 33 

un 
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Gillia, 4, 12, 26, 39, 51, 55 
Gillia altilis, 27, 28, 51 
Gnathodon , 49 

Heleobia, 47 
Htlicidx, 34 
Helix electrina , 30 
Hiatrionella, 34 
Ilistrionella pomatiopsidia, 35 
Hydrobia, 1, 2, 4, 5, 3b, 43, 55 
Hydrobia ulv®, 42^ 43 
Hydrobiinae, 4, 12, 38 
1/ydrobius, 6 

Leachia, 4, 17, 44, 45 
Leptoxis , 1,20, 24, 26 
I .it hoc l y pus, 53 

Litboglyphua, 2, 4, 6, 20, 36, 38, 39, 
53,55 

Lithoglyphus faacaa, 53 

lapidum, 53, 54 
naticoidea, 53 
peristomatus, 53, 54 
Lithoglypter , 53 

Littorinella, 4, 20, 41, 42, 43. 45, 55 
Littorinella rninuta, 6 , 20, 41, 42, 43, 
44 

ventrosa, 42 
Littorinida , 4, 43 
Littorinidsr , T, 2, 3, 38 
I*>ligopsis, 45 
Lyogyrus , 12 

Mehmia, 1, 8, 41 
Melania altilis , 23, 26, 51 
corolla , 50 
exigua , 49 
Helvetica, 41 
Integra, 23, 28, 51 
taoyona, 11, 22, 52 
Melaniida, 2, 11, 25, 41 
Melantho, 24 
Microna, 4, 19, 44 
Mudaliar, U 

Nematura , 4, 38, 40 
Nemutura deltas, 40 

t 

Onoba, 1, 4 

Pal tides trina, 2, 4, 39, 43, 45, 46, 55 
Paludestrina andicola , 42 

Auberiana, 46, 41 
culmiuea, 46, 42 
Cnmingiana, 46 
lapidum, 54 
Parchappii, 46 
peristomata , 54 


Paludina, 1,5,1, 20, 24 
Puludina abbreviata, 45 

Cincinnatiensis, 17 
conoidea , 45 
decisa , 24 
ferrusina , 44 
fusca , 53 
grand , 16 
lirngsa, 12, 16, 52. 
lustrica, 17 
naticoides, 6, 53 
Nickliniana , 19, 45 
nuclea, 26, 54 
Nuttalliana, 24, 54 
porata, 12, 16 
seminal is, 26, 54 
subglobosa, 23 
wren*, 26, 54 

Paludinella, 4, 18, 38, 43, 44 
Physa, 48 
Planorbis, 35, 48 
Pomatiopainee, 4, 5, 6, 12, 29, 38 
Pomatiopsis, ^,4,8,9,12,18,29,31 
Pomatiopaia Binneyi, 20, 45 

lapidaria^, 29, 30, 31, 
34, M 
Sayana, 33 

Potamopyrgus, 4, 20, 49, 55 
Pomatopyrgua corolla, 50 
Pyrgiscus , 48 

Pyrgula, 2, 4, 38, 47, 48, 55 
Pyrgula andicola, 41 
annulata , 41 
bioarinata, 41 
helvetica, 42 
pyrenaica, 47 

Rissoa, 1, 2, 4, 6, 10, U, 14, 20, 46 

Rissoa ulvse , 43 

ventrosa, 42 

Riasoidie, 1, 2, 3, 10, 39 
Riaaoina, £ 2, 4 
Riaaoina), 4, 5, 39 
Rissoininse, 4, 5 

Setia, 1, 4 
Skenea, 1, 2, 4 
Skeneinae, 4, 5, 39 
Somatogyra , 23 

Soraatogyrua, 1, 4, 9, 12, 20, 21, 23, 
25, 28, 39, 51, 55 

Somatogyrus depress ua, 21, 22, 23, 

52 

isogonua, 22, 23. 25, 56 

Sphstrium, 48 

Stenothyra, 2, 4, 38, 40, 46, 55, 56 
Stenothyra delt», 40 
Subulina, 44 
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